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PREFACE 

TO 

THE SECOND EDITION. 



The last public act of respect which I can show 
to the memory of Dr. P. Allen, my late esteemed 
friend, is to present this volume to my professional 
brethren. 

Some explanation is needed. In talking over 
some of the affairs of the deceased with his widow, 
I learned that a new edition of his lectures on 
aural subjects was nearly ready for publication 
when the fatal illness commenced. Already was 
the eleventh lecture passing through the press, and 
the twelfth, the last, had been partially prepared. 
I advised the publication of them without delay, 
and as my recommendation was adopted, I under- 
took to do what might be necessary for furthering it. 
I felt that valuable information, such as the pro- 
fession is in want of, ought not to be lost. 

Now more particularly about the book. The 
first edition appeared in 1871, and was quickly sold. 
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viu PREFACE TO THE SECOND EDITION. 

The present one has been very thoroughly revised 
and enlarged, 107 new pages have been added, and 
the illustrations are enriched by several additions. 

The lectures are eminently practical. Well do 
I know the pains which the author took in our 
St. Mary^s aural department to gather pathological 
facts, as well as jealously to watch the effects of 
treatment, and, faithfully from his convictions, to 
recommend therapeutic measures. 

It is with great confidence that I recommend 
the production of one whom I thought so highly 
of, as an honest and gifted practitioner of aural 
surgery, and a colleague. 

HAYNES WALTON, 

8v/rgeon to St, Mary'B Hospital. 
die, d!C. dec. 



1, Brook Stbset, Hanoveb Squabe, 
Feb. IZth, 1874. 



PREFACE 



TO 



THE FIRST EDITION. 



There has not been, so far as I am aware, any 
new separate work, however limited in design, 
published in this country upon Aural Disease, 
since that of Mr. Toynbee, in the year 1860. It 
is obvious that the following Lectures do not pre- 
tend to be an exhaustive treatise upon their sub- 
ject, which though it might at first sight appear to 
be confined within moderate limits, is in reality of 
very wide extent. I have, however, been anxious 
that this contribution to a most important depart- 
ment of study should have a certain completeness 
in itself, and should, whatever its many faults or 
deficiencies, embody in some degree the ideas fully 
established in my own mind, of the system essen- 
tially necessary to be pursued in striving to advance 
our scientific knowledge. This point (of system), 
appears to me to have been frequently lost sight of 



X PREFACE TO THE FIRST EDITION. 

in some of the most esteemed and elaborate works 
on Aural Surgery and Medicine^ with the conse- 
quence of (to say the least) impairing their useful- 
ness to the young student. Nor has the busy 
practitioner the time to search and sift among 
endless records of cases^ ranged under multi- 
tudinous classes^ from the mass of which it is often 
a task of extreme difficulty to obtain any assured 
chie for his own guidance. I have, accordingly, 
taken considerable pains in the construction of 
what may be called the ground-plan of the ensuing 
short series of Lectures; and not to be further 
tedious, I now conclude, by expressing my hope 
that they will be found by any earnest reader, of 
some genuine help, in telling him how to examine^ 
what to look for^ and wh^re to find the disease^ in a 
case of Aural Catarrh. 



P. ALLEN. 



15, Savile Row, 

Dec. mh, 1870. 
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INTRODUCTORY. 

Gentlemen, — The Course of Lectures on Aural 
Surgery given during the Summer Session being 
limited to twelve in number, it is impossible to 
notice within this period, except in a very cursory 
manner, many of the aflfections of the hearing organ 
which present themselves for treatment in the out- 
patient department of this hospital, under my 
superintendence. I purpose, therefore, in these 
lectures, to confine my observations mainly to that 
class of diseases which recent and more correct 
pathological investigation has enabled us to include 
under the generic and appropriate term of Aural 
Catarrh. I shall also direct your attention to 
the origin and progress of some disorders, kindred 
in their nature to the above mentioned, and which 
affect generally the same parts of the ear, although 
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2 AURAL CATARRH, PARTS AFFECTED IN. 

tbey may be found to ensue from specific causes^ 
such as the exanthemata^ rather than from ordinary 
ones. These ailments are often most serious in 
their results^ and occasionally fatal in their termi- 
nation. I may, therefore, with much reason, desig- 
nate these lectures as being " On the Commonest 
Forms of Deafness and their Cure.^^ 

In considering the morbid changes that occur 
in the auditory apparatus when aflTected by catarrh 
or by the exanthematous disorders (especially scarlet 
fever or measles), we shall find that the middle 
ear or tympanum is the part of the organ most 
implicated. This manner of dividing the subject 
will eliminate from our present design very many 
of the diseases of the external ear, comprising the 
auricle and meatus, as well as those of the internal 
ear, consisting of the nervous portion and labyrinth. 
Yet, even though we thus exclude all those dis- 
orders not arising from, or complicated with, any 
abnormal condition of the middle ear, its contents, 
and appendages, it may still be safely asserted that 
in fully five-sixths of the cases which come under 
the notice of aural practitioners the disease and ac- 
companying deafness have originated in the mucous 
membrane lining the throat, nasal passages. Eus- 
tachian tube, and middle ear. 

Were I indeed to tabulate the two thousand or 
more cases recorded as having come under even my 
own notice in the three years since these lectures 
were first published, I believe that catarrhal ailments 
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in their various forms might account for a yet 
larger proportion than that above surmised. Un- 
questionably inflammations of the respiratory organs^ 
so inseparably connected with the structures of the 
middle ear^ which are produced so often by cold 
and the many vicissitudes of our climate^ are the 
greatest predisposing causes of deafness in every 
stage and condition of life. 

Before, however, entering further upon the actual 
subject of these lectures, a few words on the im- 
portance of the study of aural disease in general 
will not here be out of place. There are certain 
departments of professional knowledge upon the 
practice in which the various Examining Boards 
exact no compulsory attendance, and seldom or 
never test the proficiency of candidates at the final 
examinations for diploma or licence; and which 
(as a natural consequence) obtain but scanty atten- 
tion from medical students. Aural medicine and 
surgery is one of these subjects ; its study is there- 
fore deplorably neglected by them, and does not 
keep pace with that in other lines of scientific 
medical acquirement. 

The recent publication of some large volumes on 
otology, besides journals specially devoted to con- 
tributions on the same subject, in America and 
Germany, bears witness to the increasing interest in 
this branch of science which prevails among out 
brethren in other countries. 

To remedy the acknowledged defect in our system 

B 2 



i 



4 LABOURS OF TOYNBEB, 

of professional studies, the Governors of St. Mary's 
were the first hospital authorities enlightened and 
liberal enough to institute a separate department of 
aural surgery, and to provide special clinical instruc- 
tion by means of regular courses of lectures on the 
subject. How ably the work was conducted by my 
predecessor, the late Mr. Toynbee, during the time 
he held the appointment of Aural Surgeon, is recog- 
nised and remembered by a numerous group of 
living practitioners, formerly students at this hos- 
pital. For several years he zealously laboured to 
elevate the study of aural surgery, which he pursued 
with 80 much success, to a position which, but for 
his indefatigable energy and industry, it would have 
been far longer in attaining. By his researches, and 
many contributions to our anatomical and physio- 
logical knowledge, as veil as to the pathology of 
the subject (shown by the ample collection of speci- 
mens deposited in the Hunterian Museum), he im- 
mensely influenced the progress of aural surgery 
and acoustic science both in England and on the 
Continent. Aided by the microscope, and being 
accustomed to the work of minute dissection, pur- 
sued with patience, and carefully recorded observa- 
tions, he accumulated an enormous mass of facts 
relating to the morbid anatomy of the hearing organ, 
which has formed the foundation of a more rational 
and successful system of treating the diseases of the 
ear than had before that time been adopted. His 
followers in Germany alone now number several 
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distinguished aurists, whose theoretical teaching and 
scientific practice have given them a world-wide 
reputation. It would be invidious to specify names 
where all appear to be so devoted to their subject, 
are earnest workers, and seem animated by the desire 
to treat aural disease according to the true principles 
of modern medicine and surgery. They are deter- 
mined upon extending the field of acoustic pathology 
in the best and surest way — that is, by carefully 
conducted post-mortem examinations, accompanied 
with honest clinical study and instruction. 

I must not dwell at length upon the list of other 
surgeons in this country who have been distinguished 
for their contributions to the anatomy and thera- 
peutics of the ear. The labours, in their diflerent 
lines of work, of such men as Wilde, Yearsley, and, 
at a more recent date, Hinton, are not undervalued 
by me. Yet I cannot forego the pleasure of 
lingering for a moment upon one eminent name, 
contemporary with the two first above mentioned, 
and with Toynbee. To Mr. Pilcher I owe un- 
bounded gratitude for instruction and guidance in 
my own early study of aural science, during a 
residence of several years with him as pupil. 
Pilcher's treatise preceded Toynbee^s, and was 
the best and most trustworthy work on its subject 
in the English language.* 



* " A Treatise on the Structure, Economy, and Diseases of the 
Ear ;'' being the Essay for which the Fothergillian Gold Medal was 
awarded by the Medical Society of London, in 1838. 



6 IMPOBTANCB OF HEABIKG. 

The most frequent result of au aural disorder is^ 
as you know, deafness^ and it need scarcely be 
reiterated that impairment of hearing, in proportion 
to its intensity^ becomes one of the most severe 
afflictions incident to mankind. To some it is even 
more disqualifying for cither the duties or the enjoy- 
ments of life than the loss of sight. One of the 
two great highways by which the intellectual 
faculties are reached is closed to the person thus 
afflicted. To the naturally intelligent, therefore, 
the loss of hearing will be more grievous than the 
deprivation of any of the other special senses. 

Not only to persons of cultivated intellect, and 
those who have to earn their livelihood by the 
exercise of a profession or calling, and in the daily 
business of life, is the faculty of hearing a matter 
of vital importance, but also to those whose daily 
resource and comfort is social intercourse ,- for, by 
any high degree of deafness, persons are debarred 
from holding other than a limited, tedious, and almost 
painful converse with their fellow, creatures ; and 
deprived of hearing, they are deprived of all external 
source of happiness. 

Deafness occurring from any cause, in a very 
young child, entails also, as you will remember, 
dumbness, because never having heard sounds he 
cannot imitate them, nor even learn to speak. To 
his forlorn condition, therefore, all the foregoing 
reflections apply with added force. Our sympathies 
are naturally excited for the deaf mute, and his 
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terrible infirmity demands the special attention of 
the aural surgeon^ in whose power it sometimes 
lies to mitigate the severity of the aflUction (espe- 
cially in the disastrous results of scarlet fever)^ even 
though he be unable to remove it entirely. A sense 
of the great responsibility attaching to him ought^ 
therefore^ to impel any conscientious medical man 
to devote earnest attention to the affections of the 
organ of hearings and to disregard no opportunity 
of acquiring that knowledge which will enable him 
to act, if need be, with decision and efiect. It is 
obvious that to the country practitioner, a compe- 
tent acquaintance with ear disease is even more 
essential, inasmuch as thrown on his own resources, 
he cannot, as in the metropolis, call in the aid of 
superior talent and experience. 

Owing to the great variety of the symptoms 
which we shall have presently to consider, we must 
endeavour to bring our rules of treatment out of 
the narrow limits of an exclusive specialism. In 
the human system, where there is such intimate 
connexion and mutual influence of parts, each 
part will be best understood and treated by him 
who has the clearest notions of the general economy. 
The surgeon who intends to practise aural surgery 
must not be educated merely as an aurist, because 
exclusive, or almost exclusive, attention to an indi- 
vidual portion of the animal structure causes a 
confinement of mental vision, like the bodily near- 
sightedness which mechanics contract by poring 
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over minute objects. "We may say of the aurist^ as 
Sir Wm. Lawrence of the oculist — '' All his habits 
lead to a separation and insulation of the organ ; 
the part is detached from the system^ treated by 
washes, drops, and ointments/^ and such inefficient 
trifling impedes the progress of aural surgery. 

To make the subject of aural diseases acceptable 
or profitable to the student and general practitioner, 
it is requisite to simplify as far as possible the details 
of examination and method of treatment. I do 
not profess to give in these lectures anything 
approaching a complete description of the structure 
and functions of the ear, and shall only enter upon 
just so much of the anatomy and physiology of the 
parts under consideration as may relate to our 
immediate subject, " The Commonest Forma of Deaf- 
ness — Aural Catarrh" 

DIVISIONS OF THE EAR. 

The ear admits of being correctly enough divided 
according to function, into two parts — viz., a con- 
dticting apparatus, and a fundamental portion. The 
former is only necessary to the perfection of the 
sense of hearing, whereas the latter is so truly 
essential to the perception of sound, that were we 
to trace it through the whole animal series, we 
should find its representative in the lowest of the 
descending scale of creatures capable of enjoying the 
faculty of hearing even in its most limited extent. 
Anatomists^ however, divide the ear into three parts 
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"wliich I have before mentioned, the external, middle, 
and internal ear; and this appears to be the most 
natural and useful division^ being in accordance 
with the relative positions of the parts, as well as 
convenient in considering the peculiar fiinctions and 
disorders belongiug to each. 

1st. The EXTERNAL Car, which includes the auricle, 
and external auditory canal. 

2nd. The middle ear, beiug the tympanum with 
its contents, the ossicles, membranous partitions, 
the mastoid cells, and Eustachian tube. Note. 
These two divisions make up the ^'conducting 
apparatus'^ of the physiologist. 

8rd. The internal ear, called from its complexity 
of structure the labyrinth, consists of the vesti- 
bule, semicircular canals, and cochlea, and contains 
the expansions of the auditory nerve. This is the 
" fundamental^' or essential part of the organ. 

The foregoing division, both anatomical and 
physiological, being founded upon the comparative 
development in the animal series, is correct, and, 
moreover, eminently useful in studying the economy 
of the ear. It is found that not only is one portion 
superadded to the rest, according to the increased 
necessity of the sense, but that each department 
becomes more and more complicated until it reaches 
its perfection in the human ear. No further 
reference will be necessary in this course of lectures 
to the structure or diseases of the auricle or 
meatus auditorius, except so far as either is con- 
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cemed in the extension of disease from the middle 
ear. 

To prevent any misapprehension as to terms 
employed^ I ought here^ perhaps^ to say that several 
writers place the membrana tympani (or drum, 
head) among the parts appertaining to the external 
division of the ear. The fact is that it cannot be 
considered to belong exclusively to either, but rather 
to both. Constituting the partition wall between 
the auditory canal and the cavity of the tympanum, 
it might well be reckoned in the two divisions, 
because it forms a part of each, and (like a garden 
wall separating adjacent premises) is appropriated 
to use, and liable to damage, on each side. This 
would appear a somewhat superfluous, not to say 
impertinent illustration, but for the circumstance 
that many writers continue to insist that this par- 
tition membrane ought to be classed among the 
parts belonging to the external ear alone. In truth, 
the membrana tympani, as would naturally be 
inferred from its anatomical construction, partici- 
pates in almost all of the diseases affecting the 
adjacent parts. The tissues upon either side are 
extended on its surface — viz., the epidermis and skin 
continued from the external auditory canal cover its 
outer side, while the mucous membrane, continued 
from the tympanic cavity, lines it on the inside ; 
the proper fibrous structure 'of the membrana 
tympani being between them. It is also nourished 
by the same blood-vessels and nerves as supply Ijoth 
the meatus and tympanum. 
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The anatomy of the membrana tympani should 
be well studied and known^ because in it will be 
found characteristics of disease and changes from 
the normal condition sufficient to account for a 
very large proportion of cases of deafness. Sir 
William Wilde says fully three-fourths ; others give 
a larger number. Having myself critically studied 
the history of cases detailed by all the eminent 
writers on aural medicine and surgery, and judging 
also from the results of my own practice, I have 
arrived at the conclusion that inflammations of the 
membrana tympani are very seldom uncomplicated. 
The appearances of the membrane, as revealed by 
inspection, furnish almost certain means of diag- 
nosing the existence of morbid processes going on 
in the neighbouring structures. The " myringitis'' 
of Wilde and Lincke (true inflammation of the 
membrana tympani) scarcely ever occurs as an 
independent disease, if we distinguish it from those 
acutely painful inflammations which result from 
injuries, such as ruptures caused by loud explosions, 
unwise operative interference — e.g., incision of the 
membrane for presumed non-purulent accumula- 
tions within the tympanic cavity, or clumsy 
attempts to remove foreign bodies from the external 
meatus. 

Catarrh of the tympanum, whether acute or 
chronic, severe or mild, will almost certainly involve 
the membrane in its destructive advances sooner or 
later ; and so will, likewise, a diffuse inflammation 
of the auditory canal. It is the intimate connexion 
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of these parts^ as before mentioned^ with the im- 
portant membrane of the drum^ which causes morbid 
changes originating in the outer or middle ear to 
be transmitted to it. So that^ in speaking to you 
of the disorders and functional disturbances pro- 
duced by aural catarrh^ and of the commonest forms 
of deafness, I shall over and over again refer to 
appearances presented by the membrana tympani 
when submitted to proper inspection. 

It is true that we sometimes do not see indica- 
tions of any changes on the external surface of the 
membrane, sufficient to account for the high degree 
of deafness which may exist ; and even occasionally^ 
no departure whatever from the normal condition 
can be perceived upon it. Although such a negative 
result of inspection does not possess the value which 
the discovery of marked signs of disease, past or 
present, would do, yet it must not be underrated ; 
for, joining it with the history of the case and 
the subjective symptoms as given by the patient, 
we are thereby enabled to exclude from our diagnosis 
any affection of the tympanum, and we may cor- 
rectly infer that the cause of the impairment of 
hearing lies in the deeper structures of the ear, 
probably in the fenestne of the labyrinthine wall, 
or in the nervous expansion within the labyrinth 
itself. Thus, an ocular inspection, carefully made, 
will not only satisfy us as to the natural colour, 
form, position, transparency, curvature, &c., of the 
membrana tympani, and the existence or otherwise 
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of any morbid processes in and upon it^ but will 

« 

also contribute^ in conjunction with other tests and 
symptoms^ to an exhaustive diagnosis. In fact^ 
whether by a close and searching inspection we dis- 
cover unmistakeable signs of disease, or only a 
natural state of the membrane, we must have re- 
course to it ; we thereby are helped to localize the 
affection which causes the functional disturbance^ 
and we do not fruitlessly apply our treatment to 
the wrong part of the organ. 

The following is an instructive case, well illus- 
trating th^ importance of a careful examination of 
the auditory canal and meinbrane of the drum, 
and also the mistakes which occur from neglecting 
it:— 

A Case ,of supposed nervous and incurable Deafness, 
attended with pain, giddiness, and stiff ht cerebral 
symptoms, ascertained by inspection to be caused 
by an impacted layer of hardened cerumen press- 
ing against the Membrana T)/mpani. Cured at 
once by the use of the syrirA/e^ 

Mrs. M., 8Bt. fifty, whose husband was consulting 
Mr. Erasmus Wilson, was advised by that gentleman 
to apply to me (in August, 1869), on account of 
severe deafness on the right side. It was considered 
by the physicians and surgeons whom she had 
before consisted, to be '^ nervous and incurable.'' 
Her sister and several cousins were somewhat deaf 
also, a circumstance which gave rise to the idea 
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that the infirmity must be " in the family/^ She 
first perceived her hearing to be impaired about 
two years ago^ since which time the dea&ess had 
increased^ until at the time of my seeing her^ she 
could not distinguish the tick of my watch (a 
powerful one, usually heard at ten or twelve paces 
off), except in contact with her ear. She required 
to be spoken to in a loud voice, and within a few 
feet distance. Singing or tinnitus was occasionally 
distressing, and sometimes there was dizziness. 
The most alarming symptoms, however, were 
paroxysms of severe pain in and around the ear, 
extending to the top of the temporal region, and 
downwards to the jaw, accompanied with vertigo, 
to relieve which her medical advisers had recom- 
mended, from time to time, leeches and blisters 
alternately. 

This treatment gave temporary relief to the pain, 
but in no degree mitigated the deafness. On placing 
the tuning-fork on the vertex of the head, for the 
purpose of testing the condition of the auditory 
nerve (I shall refer in subsequent lectures to the 
value of this instrument in examinations), it was 
heard best on the right side — in the deaf ear. This 
satisfied me that the patient's deafness was not 
'' nervous,^' as previously imagined, but that some 
impediment to the conduction of sound out of the 
ear, as well as into it, existed. The Eustachian 
tube was pervious, but inflation of the drum by the 
Valsalva method produced pain in the affected ear. 
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The sounds too^ of the compressed air against the 
membrana tympanic as ascertained by auscaltation 
"with the psophometer,* was muflBed, and the infla^ 
tion failed to give that decided flapping or crackling 
sound which usually follows the forcible pressure of 
air into the tympanic cavity. By the patient's own 
sensations under this diagnostic experiment, and by 
the absence of any special indication of aural 
catarrh, except so far as the vibratility of the druni 
was interfered with, I felt convinced that I must 
look for some cause which prevented the free 
entrance of sonorous vibrations into the ear, and 
that the hindrance would be found to exist in the 
meatus or in the membrana tympani. Accordingly, 
when the passage of the outer ear was well illumi- 
nated (in a manner I shall presently define), a 
darkish, thin substance appeared, spread over the 
surface of the membrane. This was, with caution 
and some little diflBiculty, removed entire, by syring- 



* " Psophometer," measurer of any inafticulate sound (as opposed 
to 0<iyi^) from \^60os and fiirpop. This is merely a piece of india-rubber 
tubing, 24 or 3 ft. long, the ends of which may be tipped or not with a 
piece of ivory, and one extremity is inserted into the ear of the 
patient, the other into the surgeon's. This simple instrument was 
termed by Toynbee (and ev^ry writer to the present time hag 
imitated him) an otoscope; but this word is certainly misapplied 
here, as its derivatives signify to ''look into, or examine the ear.'* 
An otoscope proper is — as will be further explained — a speculum 
auris. 

It may seem a trivial matter to notice this misapplication of a 
name to a bit of tubing in daily use among aural surgeons ; but I 
myself think we cannot be too precise in the use of terms employed 
to designate instruments. 
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ing with warm water. Instantaneous relief followed^ 
as well to the deafness as to the feeling of oppres- 
sion and discomfort. The obstruction thus brought 
away proved to be nothing more than a thin scale 
of very hardened cerumen, resembling flattened 
vulcanized india-rubber, which, being closely im* 
pacted against the membrana tympani, took its 
shape and curvature, fitting into the external con- 
cave surface as if plastered on it, and forming a 
cast of it. Of course the delicate vibratory motion 
of the membrane was thus destroyed ; hence the 
high degree of deafness. 

The constant pressure upon the vascular network 
of the dermoid layer of the meatus (which layer is 
continued, as before remarked, around and on the 
membrana tympani), as well as upon the nimierous 
nerve filaments accompanying the arteries, caused 
the cerebral congestion and paroxysms of. pain ; 
and lastly, the ossicula auditus, which you will 
recollect form a chain extending from the inner 
surface of the membrana tympani to the wall of 
the vestibule, being unduly pressed against the 
labyrinth-fluid, the alarming attacks of giddiness 
were accounted for. 

The case above detailed, not only affbrds a prac- 
tical example of the necessity of closely inspecting 
the outer surface of the membrana tympani and the 
meatus, to enable us to form a conclusion regarding 
the state of the outer and middle ear ; but it also 
confirms a fact to which I may rather frequently 
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allude when speaking of the symptoms of aural 
catarrh ; that superficial inflammations of the mem> 
brane^ and undue pressure upon its exterior are 
always painfal^ and sometimes occasion cerebral 
disturbance, while extensive changes may occur on 
the inner, or mucous layer, without producing the 
slightest pain or " ear-ache/' from which children 
so frequently sufier. 

As the converse of the above instance, where 
mechanical impediment so manifestly caused the 
deafness, by preventing vibrations from reaching 
the middle and internal ear, and gave rise to the 
painful symptoms, I will now relate some parti- 
culars of a case where careful ocular inspection 
aflfbrded only the slightest evidences of an aural 
disorder, though the impairment of hearing was 
quite as great. 

Yet, in spite of the absence of the usual charac- 
teristics of disease in the following case (the result 
of inspection being in fact almost negative), my 
examination led to the valuable inference that the 
cause of the extreme deafiiess must be located in 
the parts contiguous to the membrane, which are 
associated with it in function. 

Case of Aural Catarrh with obstructed Eustachian 
tubes, producing considerable Deafness, which was 
supposed by the patient to be caused by an accu- 
mutation of cerumen in the Ear. — Cure. 

■ 

C. J. P., Esq., a country gentleman, consulted 

c 
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me in January^ 1870. On coming into the room^ he 
said^ '' 1 believe both my ears are stuffed up with 
wax — I am very deaf/' The history was that, about 
six weeks previously he suffered from a bad cold, and 
found himself gradually becoming deaf. He had no 
pain, but there was a constant singing and beating 
noise which was very unpleasant, and a sensation of 
fulness and weight on both sides of the head and 
in the ears. The deafness did not vary at different 
parts of the day, and he had to be spoken to in a 

m 

loud tone of voice. He could only hear my power- 
ful watch half an inch from either ear. The tuning- 
fork placed on the vertex was distinctly and equally 
heard on both sides. After looking at and examining 
in the way presently to be described, both the audi- 
tory meatus and membrana tympani, I informed 
him that there was no unusual secretion of cerumen 
whatever, at which his countenance fell, and he 
exclaimed, " What, must I be deaf for life ? Is there 
no remedy?'' The result of my examination, how- 
ever, permitted me at once to state confidently that 
a very simple kind of treatment would probably 
restore his hearing. Now, the only appearance of 
irregularity which I could make out, was an exag« 
gerated concavity of the membrana tympani in both 
ears, their surface being also slightly opaque and 
dull-looking. I placed the psophometer in the 
meatus, and directed the patient to make a strong 
attempt at expiration, while the mouth and nostrils 
were tightly closed. With scarcely any difficulty 
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be succeeded in forcing a stream of air through 
the Eustachian tubes into the tympanum, and the 
loud crackling sound produced by the rapid bend- 
ing outwards of the drum-head, reached me distinctly 
through the instrument. So complete and sudden was 
the inflation, that he compared the feeling to that 
of a gun going off in his head, and he exclaimed a 
moment afterwards, '* 1 can hear your watch tick 
in your pocket I'' The annoying tinnitus or singing 
ceased, and my watch was heard plainly at the end 
of the room, a distance of twenty-five feet from 
where he was sitting. The mucous membrane of 
the fauces being rather relaxed and granular, an 
astringent gargle was prescribed, which restored it 
to a healthy condition, and my patient reported 
that he had '^ no return of deafness, and the air 
passed into the ears quite well.'' Many similar 
cases you see treated in the out-patients' room with 
just as satisfactory results. 

This case, you will perceive, differs from the 
preceding one in some important particulars, which 
I will specify as concisely as possible — ocular inspec- 
tion and auscultation having been alike imperatively 
necessary in both instances. In the former case, the 
tuning-fork and successful inflation of the drum^ 
assured me that the lesion causing the deafness 
was not in the internal or in the middle divisions 
of the ear, but that it was to be sought for in the 
e:ictemal ear or surface of the membrana tympani. 
Inspection not only confirmed the diagnosis ia 

c 2 
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these respects^ but revealed the aottial presence of 
the small plug of indurated wax which was the 
cause of all the mischief and distressing symptoms. 
In the latter case^ inspection of the membrana 
tympani materially facilitated the diagnosis^ by 
showing me only a very slight departure from its 
normal condition^ but which a practical knowledge 
of its appearance under variable influences and 
irregularities of function^ enabled me to associate 
with certain disorders of the middle ear or its 
appendages ; while the tuning-fork assured me of 
the perfect action of the auditory nerve expansion 
on the inner division of the ear. In both cases 
the state of the membrana tympani, ascertained by 
direct ocular examination, readily explained the 
nature of the disease which was causing so much 
functional derangement, and guided me to adopt 
treatment which speedily cured the patients. Once 
more, then, let me reiterate, that we must never 
omit ocular inspection in examining our patients, 
and as our methods of exploring the dark pas- 
sages of the ear become more perfect, so will our 
perception of the characteristic signs of disease be 
made easier, and become of more diagnostic value, 
while our treatment will be more scientifically and 
successfully applied. 

The difficulties attending a satisfactory inspection 
of the ear will be fbr the most part overcome by 
practical experience in usingrthe speculum ; T^hereby. 
the variable aspects of the all-important membranal 



THB TWO CASES. 21 

tympani. both in health and disease, will be recog- 
reS a^d determined. Furthermore, certain ap- 
pearances^ or deviations from the normal state of 
the membrane^ which the practitioner may ob^erve^ 
wiU be gradually and naturally associated in his 
mind with certain corresponding functional disorders 
of the parts seen^ or even of .those beyond the reach 
of the eye. I shall^ therefore, next proceed to give 
you a somewhat detailed description of the methods 
of examining an aural patient* 



2i 
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Gentlemen^ — As the following plan which I 
pursue in eliciting all the important particulars of 
an aural case that are necessary to assist me in 
forming a diagnosis^ appears to possess some advan- 
tages over others in vogue, I refer to it in a few 
lines. The subjective symptoms being usually 
given in the patient^s own words, it saves time to 
take them down in a categorical order. The list of 
questions which I require answered is printed in 
marginal lines in my note-book, with blank spaces 
for filling-in. Thus — 

Name 

Residence 

Age 

Date 

Ear affected 

Ear most affected 

Presumed Cause 

Predisposition 

State of Health 

Prior Treatment 
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Period of Disease 


Right 


Lefk 


Tinnitus 


Right 


Left 


Pain 


Right 


Left 


Discharge 


Right 


Left 


Hearing Distance 


Right 


Left 


Meatus Ext. 


Right 


Left 


Memb. Tymp. 


Right 


Left 


Eustachian Tubes 


Right 


Left 


Pharynx 


4 




Nasal Passages 






Auditory Nerve i 


On which side tuDiog-fork 


is best heard. 


Diagnosis 







Treatment and Remarks 



The progress of the case can be carefully watched, 
and the hearing distance noted down at each visit. 
Sy this latter means we oftentimes obtain unmis- 
takeable proof that our patient's improvement is 
more satisfactory than he is inclined to believe. 

Omitting for the present any further allusion to 
the subjective symptoms, which the patients them- 
tselves furnish us with, I now go on to demonstrate 
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to YOU the best modes of examining those parts of 
the hearing organ which are implicated in the 
commonest forms of deafness — ^Aural Catarrh, the 
immediate subject of these lectures. The term is 
used for the sake of brevity. Aural catarrh must 
not, therefore, be considered as an affection in which 
the mucous membrane of the cavity of the tym- 
panum and Eustachian tube is solely involved, but 
it is applied also to catarrhal inflammations of 
those structures which are lined with a continuation 
of the mucous membrane of the tympanum, as well 
as to certain forms of diffuse inflammation of the 
dermoid layer of the meatus.* It constitutes the 
'^ear-ache,'' and, if treated lightly, results in the 
establishment of an offensive discharge of otor- 
rhoea, which collecting in the meatus, impairs the 
hearing, and may, by extension inwards, set up 



* Some writers restrict the term " catarrhal inflammation *' to 
mucous membranes only. There are, however, high authorities who 
do include under it inflammatory conditions of the external walls of 
the meatus. I find it convenient to designate this very frequent dis- 
order in childhood as " catarrhal," because we cannot distinguish 
whether the inflammation from "catching cold** may not have begun 
in the tympanic structures on the inner side of the drum-head, and 
then passed onwards and outwards, by continuity of surface, to the 
meatus. We may therefore, I think, quite as correctly name this 
condition catarrhal as dermoid. If the inflammation, from within 
or without, stopped at the margin of the membrana tympani, we 
ought to define the affection as belonging either to one or the other 
structure ; but as we cannot be so acute in our diagnosis as to be 
able to detect the moment when it ceases to advance either on the 
inside or the outside, any sharply-restricted definitions are in practice 
useless. 
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diseases which have a fatal termination. An aural 
catarrh, originating in the mucous membrane of 
the cavitas tympanic or in the dermoid layer of 
the meatus^ wiU^ sooner or later^ furnish unmis- 
takeable signs of its presence on the membrana 
tympani ; and we must^ in order to recognise the 
appearances which are indicative of it^ critically 
examine the condition of the auditory canal and 
the drum-head at its extremity — the all-important, 
vibrating, elastic, semi-transparent boundary wall of 
the tympanum. Let me here emphasize the cautiob 
not to confound the terms '^ drum-head '^ (membrane 
of the tympanum) with ^'drum'^ (cavity of the 
tympanum), as is done by most of the German 
writers on aural surgery, to the constant misleading 
of those readers who are not familiar with acoustic 
subjects.* 

METHOD OF EXAMINING THE AUDITORY CANAL 
AND MEMBUANA TYMPANI. 

The Spectdum. — A few years ago, when the best 
text books on aural surgery were written by Pilcher, 
Toynbee, Yearsley, and Wilde of Dublin (of whom 
the last is now the only survivor), examinations of 
the parts in question were most unsatisfactorily 
made, because the instruments then employed for 



* It gives me pleasure to peroeiTO that this hint has, in the more 
recent writings of both American and Continental authors, been 
taken and acted upon. (Note to Second Edition.) 
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the purpose were altogether inadequate for enabling 
them to obtain distinct views of those minute altera- 
tions on the membrana tympani which are now^ 
by recent and improved means^ rendered perceptible. 
The valvular or forceps speculum auris of Kramer^ 
which was intended to dilate the cartilaginous portion 
of the meatus^ is now seldom used. It is a cum- 
brousy heavy instrument^ requiring to be held in the 
meatus with one hand^ while^ if any operation has 
to be performed^ the other hand only is available 
to do it. The usual growth of hair in the passage^ 
loose epidermis, or cerumen may, by being projected 
between the blades, quite obstruct the view of parts 
beyond. The ear specula, here shown, which I use 
and find to answer all my requirements, are tubular 
and of various sizes. Some are made of silver, 
others of porcelain or glass. The smaller extremi- 
ties are either circular or oval, and with or without 
indentations for their more ready passage over the 
dermoid layer of the meatus, which, in certain states, 
is apt to become raised and pushed before the instru- 
ment. The inventor of the india-rubber specula. 
Dr. Politzer, of Vienna, truly claims for them the 
advantage of being lighter than the others, and they 
will consequently remain in the meatus without 
support. The dark ground of the inner surface 
favours the distinctness of the parts illuminated, 
and the blunt edges prevent abrasion of the lining 
membrane. 

Of all the means, however, up to this time 
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devised for making a thorough and exact inspection 
of the extern^ auditory canal and membrana 
tympanic none equals^ in my opinion^ the otoscope 
invented by my friend Dr. John Brunton of 
London. In order to set at rest all claims as to 
priority of invention^ I have had it illustrated from 
the original block kindly lent me by him ; a wood- 
cut from which^ with the description subjoined^ 
appeared in the Lancet for December 2nd^ 1865. 

" A NEW OTOSCOPE OR SPECULUM AURIS." 
Bt JoHir Bbuktok, M.A.y M.D. 

'^ In the spring of 1 861^ while examining a 
patient^s ears with the ordinary aural instruments^ 
two serious difficulties arose to me in forming a 
correct diagnosis with such instruments— viz. : 1. 
That the observer's head very greatly obstructed 
the light; 2. That the eye could not get near 
enough the object to permit of minute exiamination^ 
and more so if mnlight instead of artificial light 
was used. The instrument of which a description 
and drawing are here given then suggested itself to 
me. 

'^The instrument consists of a brass tube (a) 
two inches long and three quarters of an inch in 
diameter^ to one end of which (b) is made to fit on^ 
by sliding^ an ear-piece similar to Toynbee's aural 
speculum. At the other end (d) is an eye-piece 
(b), with a lens (p) of moderately magnifying 
power ; the eye-piece slideis so as to admit of focal 
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arrangeiuent to suit the eye of the observer, ' la 
the body of the ioatniment, near the ear>piece 
end, and §et at an angle of 45°, is a concave mirror 




(a) with a hole in the centre (h) ; this aperture in 
the mirror ia in the line of the axis of the tube and 
ear-piece. At a right angle to the body of the 
instrument, and opposite to the mirror, is adapted 
a sliding funnel-shaped polished silver reflector (k) 
for coUecting and concentrating the rays of light, 
so that the rays (r r) are let in at the side, and, 
falling on the mirror (h), are reflected and concen' 
trated into the ear, and carried back {r" r') to the 
eye of the observer (o) through (h) the hole in the 
mirror, and are magnified by the lens of the eye- 
piece (e, v). There is also a handle attached to the 
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UgBt-reflector, which works on a sliding band, and 
can be turned about to suit either hand of the 
observer as he may wish^ when looking at the right 
or left ear. 

"With this instrument the observer's eye is 
brought in close contact with the patient's ear, and 
the light coining in at the side is in no way ob- 
structed. The otoscope is easily used, and with 
best advantage by sunlight. It is applied thus : 
With the left or right hand, as the case may be, 
the surgeon pulls directly outwards the auricle, 
inserting the ear-piece into the external meatus. 
He then desires the patient to turn his head round 
till the light falls directly upon the mirror, when 
the meatus, membrane of the tympanum, &c., will 
be observed very clearly, the smallest change of 
structure may be noted, and the movement of the 
membrane readily seen. K the membrane and 
ossicles are gone, the tympanic cavity can be 
observed and noted. With this instrument the 
blood-vessels that traverse the membrane of the tym- 
panum can be seen in the healthy ear. 

The advantages of the instrument are — 

1. Simplicity of construction. 

2. Ease of application, a few trials sufficing to 
make the observer expert. 

'^ 3. Precision and minuteness with which the ear 
can be examined. 

'' 4. That it can be used with artificial or sunlight 
(the latter preferred). 
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'^5. That it can be used with the magnifying 
power or not at pleasure. 

^^ The principle of the instrument can be adapted 
in many ways. I have used the otoscope with 
advantage in examining the nasal passages. 

'' November, 1865.'' 

I have myself slightly modified this instrument 
for greater convenience of moving it within the 
sensitive auditory passage without causing pain 
by manipulation^ and have had it in constant use 
for the last two years. I have simply dispensed 
with the handle^ and added a more revolving collar 
near the speculum.'^ The numerous inquiries made 
of me for it by surgeons who have either witnessed 
my examination of patients by its means^ or heard 
of its exceeding usefulness in practice^ assure me 
that Dr. Brunton's invention has become generally 
accepted as the best possible for its purpose. 

Illumination — Until within the last few years 
we have been accustomed to use direct sunlight, 
or strong artificial light, to illuminate the external 
surfaces of the meatus and membrana tympani, but 
both are, for the following reasons, objectionable : 
— The surgeon had to bring his patient close to the 
window, so as, if possible, to get the rays thrown 
into the passage through the speculum. Patients 
sometimes could not be moved from their beds, nor 
will the pleasant beams of the sun always favour 

* It may be prooured from Messrs. Weiss and Son, and other in- 
strument makers, with the small modifications above specified. 
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US with their presence in this our variable climate. 
The surgeon^ too^ in using direct lights must stand 
between it and the patient, and finds it extremely 
difficult to avoid throwing the shadow of his own 
head, and so precluding all possibility of seeing far 
into the speculum. Sunlight is glaring and 
dazzling to the eyes of the observer, and there is 
the same objection to its employment as to strong 
artificial illumination by means of lamps. The 
former, by its brilliancy, impairs the distinctness of 
an object, and the latter has the effect of altering 
the colour of the membrane, giving it more or less 
an unnatural appearance, and preventing minute 
changes on its surface from being duly recognised. 
The disadvantages of these modes of illumination 
are now overcome by the use of Brunton's otoscope 
or of a concave mirror, with five to six inches focal 
distance, which enables us to reflect powerful beams 
of daylight or artificial light, through the speculum, 
into the remotest part of the canal, thus obtaining 
a perfectly defined illuminated view of the whole 
surface of the membrana tympani. The patient 
under examination is not placed in a constrained 
posture, as he mast necessarily be when direct light 
is the only illuminating means employed ; the head 
may be turned in any required direction, and if he 
is seated in a revolving chair, we do not oblige him 
to rise when we require to look into each ear by 
turns, perhaps several times during the course of the 
consultation. Ordinary diffused daylight is, with 
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this contrivance, to be preferred to sun or arti- 
ficial light, because it does not change the colour, 
nor in the slightest degree alter the appearance of 
the structure inspected. 

The simple methods above detailed have now 
superseded all others. During operations — such as 
the removal of polypi, incisions, the application of 
escharotics, or when carefully observing the varying 
aspect of the membrane of the tympanum while thq 
latter is subjected to inflation through the Eusta- 
chian tube — the mirror (being also provided with a 
ball-and-socket joint) may be fastened to an elastic 
band, which is passed round the head of the sur- 
geon. This has the great advantage of leaving both 
hands at liberty. The patient^s head being placed 
nearly on a level with, but somewhat inclined away 
from, that of the surgeon, who holds the mirror in 
his right hand, or aflSxed to his head, the selected 
speculum is introduced into the meatus, and gently 
pressed inwards by the left hand with a slight 
rotatory movement. The speculum may now be 
moved in any direction, while the difierent portions 
of the auditory canal and surface of the tympanal 
membrane are brought into the field of vision. 

The practitioner will frequently meet with obstruc- 
tions in the external meatus, sometimes found in 
the cartilaginous and sometimes in the osseous 
portion, which intercept the perfect view of the 
membrane beyond. Over- abundant secretion of 
cerumen, or impaction of the same, an unusual 
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growth of faair^ or detached epidermic scales^ are 
obstacles requiring careful removal before we can 
obtain a satisfactory sight of the parts. A more 
formidable species of obstruction^ a too great curva- 
ture of the walls of the meatus (generally the 
anterior and lower), is occasionally present. Morbid 
processes in the meatus^ inflammations of its dermoid 
layer, causing constriction of the passage, purulent 
accumulations, granulations, polypi, or exostoses, 
render the membrane more or less inaccessible to 
inspection. 

However, supposing we have succeeded in bring- 
ing clearly and distinctly into view all the parts we 
desire to examine, we must now ask ourselves the 
question — Do any signs, characteristic of disease, 
present themselves on the membrana tympani, or 
are we looking upon a perfect and healthy struc* 
ture? 

The anatomical characters of the membrane, 
when in a normal state, are, unfortunately, but 
little familiar to students or practitioners, and even 
our most efficient text-books fail to give us trust-^ 
worthy information on the many most important 
points of its structural condition, which have an 
especial bearing upon its pathology. 

I need scarcely reiterate that to be intimately 
acquainted with the various appearances of the 
membrana tympani in health, as revealed by the 
recent improved methods of inspection, and to be 
able to recognise minute changes and departures 
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from the normal state, when diseased, is an acqaire-. 
ment of the first value to the practising aural 
surgeon. Moreover, when by carefully recorded 
observations made upon aural patients during Itfe, 
compared with corresponding appearances q/ifa^cieaM, 
he has established, so to speak^ a perfect harmony 
between conjectural and verified causes of disease, 
he possesses such a comprehensive knowledge of his 
subject as will render errors in diagnosis almost 
impossible j and he will thus be prepared to treat 
successfully, in their earlier stages at least, the vast 
majority of cases which have heretofore been 
allowed to go on to incurable deafness. 

As these most desirable results, however, are only 
to be attained by studying and comparing the pheno- 
mena presented in health as well as in disease, I 
shall consider it necessary to bring before you, in a 
condensed form, the anatomy of the membrana 
tympani (which, as I have before said, stands in 
such very intimate relation with all the catarrhal 
diseases of the middle ear), so that subsequently we 
may the better understand its pathology. 

In the anatomical detail you will find we shall 
collect together all the most prominent points which 
are noticed both in health and disease when we look 
into the auditory canal, and, as I said before, bring the 
membrana tympani clearly and distinctly into view. 
We shall then carefully consider its colour, degree 
of transparency or opacity, its tension, lustre, cur- 
vature, and its inclination or position with regard 
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to the interior of the cavity, of which it forms the 
outer boundary^ the direction and situation of the 
handle and short process of the malleus. Not, 
however, to unnecessarily introduce confusion into 
the subject which, at present, more directly engages 
our attention — viz., the methods of examination, 
I think this is the most appropriate time to speak 
of the manner in which we ascertain the exact degree 
of deafness under which our patients labour. 

In measuring the distance at which persons can 
hear the watch, the surgeon should bring it gradu- 
ally to the ear and withdraw it in the same way; 
and a written note of the ascertained distance ought 
always to be taken. The watch is not a perfect 
instrument for this purpose ; but notwithstanding 
its insufficiency on account of its possessing but one 
or two tones, which convey only separate shocks to 
the auditory nerve, we have no better or more con- 
venient appliance. The metronome (a most useful 
instrument, which I will show you after lecture), 
may likewise be employed. It is a kind of loud 
ticking clockwork, with a small bell sounding 
at regulated intervals.* We must also make in- 



* Dr. Koapp, of New York, has described in the " Archives of 
Ophthalmology and Otology,*' vol. iii. No. 1, a simple method for 
testing and recording the degree of acuteness in hearing. I have 
DOW adopted it, not only because of its being very convenient and 
not greatly dissimilar to my habitual procedure, but as a step towards 
inducing more system and uniformity in our mode of reporting cases. 
This accomplished ophthalmic and aural surgeon, a joint editor of 
the journal above-named, favoured me with his presence at my 
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quiry as to the power of hearing conversation, and 
whether high or low tones are best appreciated. 
Some persons hear perfectly well when they are 
listening, but as soon as the voluntary act is sus- 



clinique at Sti Mary*8 Hospital on several occasions dnriog his late 
visit to England. He explains his system as follows : — 

*' For some years I have been in the habit of testing and record- 
ing the acuteness of hearing in a manner similar to that which has 
become general for the determination of the acuteness of vision. In 
the winter of 1871 and 1S72 I described this method, both in my 
lectures on Otology and at a meeting of the New York Ophthalmo- 
logical Society. 

''Neither the mode of examining nor that of recording I am 
going to describe, offers anything particularly new, but it has the 
advantage of combining the ordinary tests in a method, and of re- 
cording the results in a way both simpler and more comprehensive 
than the clumsy phraseology used in otological literature. 

" The basis of our considerations is the expreanon of the degree of 
deafness by a fraction of the normal standard of hearing power. 
There are some difficulties to be overcome which do not exist in the 
determination of the acuteness of vision ; we have no test for the 
sharpness of hearing that compares, as to uniformity and universal 
applicability, with the test types of oculists. Moreover, we have to 
examine the ear for its power to perceive different qualitieSi not 
solely different intensities^ of sound. These qualities are : noises^ 
musical tones, and, what is more important, the human voice, a mix- 
ture of music and noise. 

** The minimum intensity of each of these qualities of sound, 
perceived by the majority of people with healthy ears, determines 
the normal standard of hearing. The increase of the intensity of 
sound required by a defective ear, indicates a proportional diminu- 
tion of the normal hearing. We have to determine the minimum 
intensity of each quality of sound in each ear, and compare it with 
the normal minimum. This comparison expresses the acuteness 
of hearing as a fraction of the normaL If we had an instrument of 
general applicability with which we could measure the intensity of 
sound, nothing would be easier than to determine the acuteness of 
hearing. As long as we have no such instrument, we must do the 
best we can with the means at our command. 

** The best instrument to test the hearing of noises is a watch. A 
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pended^ a conversation maintained in the same 
tone of voice is not perceived by them. It is thus 
that the friends of persons aflSicted in this manner 
sometimes imagine that there is no defect in hear- 



ticking clockwork might be made for ibis purpose alone, and used 
by aurists as generally as Snellen's or Jager's test types by oculists, 
which would bring uniformity into our examinations. Until then 
eYery aurist will haye to use his watch, the bearing distance of 
which he knows. ^ My watch is heard, in my consultation-roonii by 
the majority of people between 80 and 45 years of age, at a distance 
of ten feet from the ear. If a person hears this watch at KX, I 
denote his hearing power for noises h=\i, t.e., 1, or normal. 

" Children, as a rule, hear more acutely than adults, and fre- 
quently have hearing power (expressed by) h-=i^^ ; while people 
oyer 50 rarely exceed h^s^ to ^i* This shows that the acuteness of 
hearing at different periods of life varies more than the acuteness of 
sight. If we bear that in mind, the above expression will give us a 
correct notion of the d^ree of the impairment of hearing. 

'* If a patient hears a watch of lO' normal hearing distance at 2^, 
his hearing is only one-fifth of the normal standard, but instead of 
writing it h=ii, it is preferable to write h=^, because this at the 
same time shows how the value was obtained, and can be read in the 
words at the beginning of this sentence. Fractions of an inch I place 
either in the numerator, as h—-^]^, or leave only the unit in the 
numerator and place all the other numbers in the denominator, as 
T'li'Tir * ^^ ^^ which show at once that the watch is heard at half 
an inch* If the patient hears the watch only in contact with the 
auricle I record it h=: g,, and if he does not hear the watch at all, it 
is ii=o. For the right or left ear, the initials r and I are added. 

The terms r ^=TfffTT=A» * ^=T'Ti'TV=Twvt AC'> ^^ ^^^ ^^^ 
only be easily understood, but read in the usual phraseology. 

-** The determination of the acuteness of hearing the voices which we 

shall denote by the letter «, is of the greatest practical importance. 

V cannot be ascertained with the same uniformity as h, but by some 

attention it may be tested with sufficient accuracy for all practical 

purposes. We have to distinguish whispered and spoken voice. 

" I need hardly add that in testing the bearing power for any 
quality of sound, the test object has at firat to be held far off and 
gradually approached until it is distinctly beard ; this distance is 
recorded. Going in the opposite direction, removing the test object 
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ing, but merely a want of attention. The intelli- 
gent surgeon will in such a case recognise an 
impairment of function in certain parts of the sound- 
conducting apparatus ; and his knowledge of aural 
physiology will guide him to associate such a con- 
dition with derangement of some structure which is 
influenced by a strong effort of the will. 

Instances like the above not infrequently present 
themselves ; and to make this matter clear to those 
of you who may not yet be sufficiently advanced in 
a knowledge of the nervous system, let me explain 
to you that the two muscles which move the little 
bones of the ear (ossicula auditils)^ and regulate the 
tension of the membranes, receive their nervous 
supply from two different sources — one being under 
the control of the will, and the other not. When, 
therefore, in testing the degree of hearing, we dis- 
cover an inability on the part of our patients to 
distinctly hear words addressed to them unless they 
are looking at you, and bestowing earnest attention 
on what is said, it may be concluded that something 




from the ear till it is no longer heard, we obtain greater and less 
uniform values, which is in acconiance with the law of the acuteness 
of all perceptions. As I use the letter H for hearing in general, 
ff—o means absolute deafness, and — H may be an abbreviation 
for diminution, impairment, or hardness of hearing. 

'* The method above described of testing and recording the acuteness 
of hearing is analogous to the determination of the acuteness of 
sight ; it would seem to answer the purposes of the aural practitioner ; 
it is certainly comprehensive, and saves a good deal of writing ; 
advantages which, I trust, make it worthy of being submitted to the 
profession." 
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impedes the action of the voluntary muscle of the 
ear, not the involuntary. Now^ the muscle {stapedius 
muscle) which draws the stapes obliquely out of the 
fenestra ovalis^ and thereby relaxes the membranes^ 
enabling them to become impressed with most deli- 
cate vibrations^ is supplied with a nerve from the 
portio dura (the facial of the seventh pair), which 
is a voluntary motor nerve. Reverting firom effect 
to cause^ we find that wheu the mucous membrane 
lining the walls of the drum and its ossicles becomes 
congested^ thickened and rigid^ it binds down, more 
or less strongly, the stapes to the fenestral opening, 
and restricts its movements. Hence a vigorouis and 
sustained action of the stapedius muscle is required 
to pull out the little bone and overcome the coun- 
teracting pressure of the diseased mucous mem- 
brane, as well as the rigidity of the ossicles. 

As we find that proper vision is hindered in an 
analogous condition of the eye — ^in hypermetropia,* 

* I adopt in the text^ and acknowledge with pleasure, a sugges- 
tion kindly made in a review of the first e<tition of these lectures — 
viz., that h^fpermetropia presents more correctly the analogy which 
I sought, than synechia posterior. I also subjoin one or two 
very happily expressed sentences from the same article, bearing 
further on this subject. '*In either case (eye or ear) a certain 
amount of strain is required, and when it is relaxed, sounds become 
confused, or vision blurred. So also, patients sometimes complain 
that though they hear well enough when they are in good health 
and spirits, they become comparatively deaf when they are anxious, 
or wearied, or out of health, and these are just the conditions that 
make h3rpeniietropic patients feel the need of glasses. Science has 
as yet furnished very little mechanical assistance to hearing, but 
something in the nature of Oieouttic tpeckbdci seems hardly beyond 
the range of future possibilities. 
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"where the lens becomes rigidj and the strongest 
contraction of the ciliary muscle (which may be 
compared to the stapedius)^ fails to increase its 
convexity, so in impeded actions of the stapedius, 
which unquestionably regulates the voluntary move* 
ments of the ossicles, we perceive that the ear can 
no longer be adjusted with ease to receive sounds 
of varied character and intensity. 

In this way it becomes evident to you, how in- 
ability on the part of the patient to hear conversa- 
tion without attentive listening, may indicate a 
catarrhal affection of the structures within the 
tympanic cavity. This point, therefore, should be 
always tested. 

On the other hand, persons suffering from some 
kinds of deafness resulting from aural catarrh, hear 
considerably better, or well, when riding in a rail- 
way carriage, in an omnibus, amidst great noises, or 
loud rumbling, roaring sounds. A case is recorded 
by Willis in 1680, where a man could only con- 
verse with his wife while a servant beat a drum, 
and the name " paracusis Willisiana " was given to 
this symptom. In another instance, a shoemaker^s 
son could understand what was said to him only 
when he stood near his father pounding leather on 
the lapstone, so that when the latter wished to speak 
to his son, he took the hammer and pounded away 
at the leather. This boy could also hear well inside 
a mill, but outside of it voices were unintelligible. 

In testing patients^ hearing powers by means of 
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the metronome^ I find some are quite unable to 
distinguish the acute sound of the bell inside it when 
struck by the hammer, while others hear it more dis- 
tinctly than I do myself. Such persons as the latter, 
however, cannot hear proportionately well the dull 
low sounds produced by the striking on the wood. 

The immense improvement in the hearing which 
in some cases attends the patient^s travelling in a 
carriage, on a railroad, or amidst the vibrations of 
any substance emitting low grave sounds, has been 
attempted to be explained in various ways, but 
none of these are satisfactory in my opinion. 
Some writers, even of note, consider that the 
ability to hear under these circumstances is imagi- 
nary, not real ; or that, as Dr. Von Troltsch says, 
''misapprehension and lack of observation are at 
the bottom of these statements.^^ Nevertheless, as 
Sir William Wilde observes in his admirable treatise 
on aural surgery (when speaking of the symptoms 
in a condition of the drum-head, termed by him 
*' collapse of the membrana tympani^'), " it is a weU- 
established fact that certain deaf individuals will 
be able to hear the human voice in its ordinary 
tones, and to enter into conversation while travel- 
ing in a carriage, walking in a street through which 
vehicles are passing, or under any circumstances in 
irhich the air is agitated by sounds much louder 
than those in which the conversation they are 
listening to is addressed.^' 

He then proceeds to mention that he knew an 
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this contrivance, to be preferred to siin or arti- 
ficial light, because it does not change the colour, 
nor in the slightest degree alter the appearance of 
the structure inspected. 

The simple methods above detailed have now 
superseded all others. During operations — such as 
the removal of polypi, incisions, the application of 
escharotics, or when carefully observing the varying 
aspect of the membrane of the tympanum while the 
latter is subjected to inflation through the Eusta- 
chian tube — the mirror (being also provided with a 
ball-and-socket joint) may be fastened to an elastic 
band, which is passed round the head of the sur- 
geon. This has the great advantage of leaving both 
hands at liberty. The patient^s head being placed 
nearly on a level with, but somewhat inclined away 
from, that of the surgeon, who holds the mirror in 
his right hand, or aflBxed to his head, the selected 
speculum is introduced into the meatus, and gently 
pressed inwards by the left hand with a slight 
rotatory movement. The speculum may now be 
moved in any direction, while the diflFerent portions 
of the auditory canal and surface of the tympanal 
membrane are brought into the field of vision. 

The practitioner will frequently meet with obstruct 
tions in the external meatus, sometimes found in 
the cartilaginous and sometimes in the osseous 
portion, which intercept the perfect view of the 
membrane beyond. Over- abundant secretion of 
cerumen, or impaction of the same, an unusual 
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growth of faair^ or detached epidermic scales^ are 
obstacles requiring careful removal before we can 
obtain a satisfactory sight of the parts. A more 
formidable species of obstruction^ a too great curva- 
ture of the walls of the meatus (generally the 
anterior and lower), is occasionally present. Morbid 
processes in the meatus, inflammations of its dermoid 
layer, causing constriction of the passage, purulent 
accumulations, granulations, polypi, or exostoses, 
render the membrane more or less inaccessible to 
inspection. 

However, supposing we have succeeded in bring- 
ing clearly and distinctly into view all the parts we 
desire to examine, we must now ask ourselves the 
question — Do any signs, characteristic of disease, 
present themselves on the membrana tympani, or 
are we looking upon a perfect and healthy struc* 
ture? 

The anatomical characters of the membrane, 
when in a normal state, are, unfortunately, but 
little familiar to students or practitioners, and even 
our most efficient text-books fail to give us trust-^ 
worthy information on the many most important 
points of its structural condition, which have an 
especial bearing upon its pathology. 

I need scarcely reiterate that to be intimately 
acquainted with the various appearances of the 
membrana tympani in healthy as revealed by the 
recent improved methods of inspection, and to be 
able to recognise minute changes and departures 
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from the normal state^ when diseased^ is an acquire-, 
ment of the first value to the practising aural 
surgeon. Moreover, when by carefully recorded 
observations made upon aural patients during lifey 
compared with corresponding appearances a//^rdea^A, 
he has established, so to speak, a perfect harmony 
between conjectural and verified causes of disease, 
he possesses such a comprehensive knowledge of his 
subject as will render errors in diagnosis almost 
impossible j and he will thus be prepared to treat 
successfully, in their earlier stages at least, the vast 
majority of cases which have heretofore been 
allowed to go on to incurable deafness. 

As these most desirable results, however, are only 
to be attained by studying and comparing the pheno- 
mena presented in health as well as in disease, I 
shall consider it necessary to bring before you, in a 
condensed form, the anatomy of the membrana 
tympani (which, as I have before said, stands in 
such very intimate relation with all the catarrhal 
diseases of the middle ear), so that subsequently we 
may the better understand its pathology. 

In the anatomical detail you will find we shall 
collect together all the most prominent points which 
are noticed both in health and disease when we look 
into the auditory canal, and, as I said before, bring the 
membrana tympani clearly and distinctly into view. 
We shall then carefully consider its colour, degree 
of transparency or opacity, its tension, lustre, cur- 
vature, and its inclinatiou or position with regard 
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to the interior of the cavity, of which it forms the 
outer boundary, the direction and situation of the 
handle and short process of the malleus. Not, 
however, to unnecessarily introduce confusion into 
the subject which, at present, more directly engages 
our attention — viz., the methods of examination, 
I think this is the most appropriate time to speak 
of the manner in which we ascertain the exact degree 
of deafness under which our patients labour. 

In measuring the distance at which persons can 
hear the watch, the surgeon should bring it gradu- 
ally to the ear and withdraw it in the same way; 
and a written note of the ascertained distance ought 
always to be taken. The watch is not a perfect 
instrument for this purpose ; but notwithstanding 
its insufficiency on account of its possessing but one 
or two tones, which convey only separate shocks to 
the auditory nerve, we have no better or more con- 
venient appliance. The metronome (a most useful 
instrument, which I will show you after lecture), 
may likewise be employed. It is a kind of loud 
ticking clockwork, with a small bell sounding 
at regulated intervals.* We must also make in- 



* Dr. Knapp, of New York, has described in the " Archives of 
Ophthalmology and Otology/' vol. iii. No. 1, a simple method for 
testing and recording the degree of acuteness in hearing. I have 
DOW adopted it, not only because of its being very convenient and 
not greatly dissimilar to my habitual procedure, but as a step towards 
inducing more system and uniformity in our mode of reporting cases. 
This accomplished ophthalmic and aural surgeon, a joint editor of 
the journal above-named, favoured me with his presence at my 
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pupil^ and protect the optic nerve from re- 
ceiving too powerful or destructive impressions of 
light. 

Now^ when patients are suffering from the effects 
of a catarrhal disorder which has lefk the drum- 
head in a relaxed^ flabby^ sunken^ atrophied^ thinned^ 
or collapsed state^ or in fact^ in any condition 
which has greatly reduced its vibratility, we find 
that an improvement in their hearing takes place 
whenever tension of the diseased membrane can be 
accomplished. But^ it will be asked^ How can the 
deaf person, whilst riding in a railway carriage, or 
amidst a tumult of sounds and noises, as before 
mentioned, have the state of the membrane sud- 
denly changed from relaxation to tension ? The 
reply to this inquiry will, I am persuaded, furnish 
the true explanation of this curious fact. The 
tensor tympani, which alone tightens the membrane, 
receives its nervous supply fix)m the otic ganglion, 
and from the motor root of the trigeminus, the 
third or inferior maxillary braiich of the fifth. Its 
contractions are, therefore, mostly if not entirely 
involuntary movements, unlike in this respect, as 
we have seen, to the stapedius. Politzer has, by 
irritation of the trigeminus within the cranium of 
a vivisected dog, stimulated the tensor tympani to 
action, and rendered the effect visible on the mem- 
brana tympani. This muscle is excited by reflex 
action (again like the iris), which may be caused. 
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either by the expectation of a loud sounds or by 
any actual sonorous impression.* 

To keep to our analogy : as the optic nerve, 
spread out on the retina^. requires the stimulus of 
light to cause contraction of the muscular fibres of 
the iris, so does the auditory nerve need the 
stimulus of sound to put the tensor tympani into 
action. Now, the aforesaid vibrations of carriages, 
drums, leather poundings, mill grindings, or what 
not, being conveyed to the nerve of hearing, 
are either of them stimulus sufficient to bring 
about a reflex contraction of the tensor tympani 
muscle. 

Our patient with the relaxed condition of mem- 
brane above described, has the tension of it efiected 
by the very sounds which confuse us. Increased 
tension of our healthy drum-heads will prevent our 
reception of ordinary conversational sounds, whereas 
the relaxed drum-head of the patient, by thus be- 
coming stretched and tense, is rendered more like 
our own, and is theh in a state to receive and 
transfer sounds that were before inaudible. Simul- 
taneously, a change occurs in the position of the 
ossicles; the whole chain is, as it were, braced up, 
and due tension of the inner membrane and 



* The membrana tympani itself is likewise supplied plentifully 
with nervous fiiaments from the very compound fifth nerve — its in- 
ferior maxillary branch — and as all reflex actions are essentially per- 
formed independently of the will, it is almost certain that the re- 
JUcted contraction of the tensor tympani muscle is involuntaty. 
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pressure upon the fluid in the labyrinth effected. 
The patient^ previously deaf^ thus hears as well as, 
or better than we do ourselves, under the circum- 
stances specified. Reverting again from effect to 
cause, we see how diseases of particular portions of 
the tympanum are indicated by the symptoms, and 
these latter are to be discovered by properly directed 
tests and questions. 
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METHOD OF EXAMINATION — Continued. 

Gentlemen, — ^You have seen, in the out-patients^ 
room, what very valuable assistance to our means of 
diagnosis is afforded by the use of the vibrating 
tuning-fork placed on the vertex of the patient^s 
head ; in fact, you never witness a thorough exami- 
nation of a new-comer without this test being 
applied. 

It is only within a short period that a knowledge 
of the fact of sound-conduction by the bones of the 
head has been rendered so practically valuable in 
the diagnosis and prognosis of aural disease, and we 
are chiefly indebted to Lucae, Politzer, and Mach 
for their scientific investigations in this direction. 
The tuning-fork is employed principally in distin- 
guishing affections of the conducting apparatus (the 
external and middle divisions of the ear) from those 
of the auditory nerve. It had been known for years 
that the watch or tuning-fork, placed on the fore- 
head or between the teeth, was better heard if the 
auditory meatus was stopped with the fingers ; 
but no very satisfactory conclusions were drawn, 

E 
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nor any material aid in diagnosis derived^ Ax>m 
this fact. 

It must always be remembered that any sonorous 
vibrations which once get into the tympanum be- 
come intensified by resonance. The common speak- 
ing-tube is a familiar example of sounds being 
strengthened thus when confined in cavities of any 
sort. That this is the case with regard to the 
tympanum and its continuous tube^ the osseous 
meatus^ may be proved by closing the external 
passage with the fingers^ when, if a tuning-fork be 
set vibrating on the head, or a humming sound or 
reading be kept up, the sounds, being conveyed 
through the cranial bones to the cavities of the ear, 
will become considerably intensified. This fact is 
made still more evident by placing a vibrating 
tuning-fork on the forehead, and stopping up one 
ear with the fingers ; the sound will then be more 
audible on that side. Also, if the sounds of the 
fork have died away when listened to with the ears 
unstopped, they may be instantly restored, or rather, 
the perception of them revived, for a short time, by 
closing the ears. The way, therefore, in which we 
distinguish affections of the sound-conducting por- 
tions of the ear from those of the nervous (or sounds 
perceiving) apparatus is as follows : — If the patient 
be deaf to the sounds of a watch or a tuniug-fork 
held near (not touching) the external meatus, and 
yet can hear distinctly their vibrations when con- 
veyed through the solid structures of the head, teeth. 
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and the like^ it may be inferred that some obstruc- 
tion exists to the passage of sound through the 
meatus^ membrana tympanic or tympanic cayity, but 
that the functions of the acoustic nerve are unim- 
paired. The surgeon may also assume that the 
conducting apparatus is in fault if the vibrations of 
the tuning-fork and the patient^s own voice are not 
better heard when he closes his ears; because it 
has been shown by the above experiment that the 
closure of the meatus amplifies all sounds trans- 
mitted through the skull or interior of the mouth. 
It is obvious that catarrhal disease, whether of the 
tympanum, its contents, or its external membrane, 
would hinder the escape of the intensified sounds 
outwards through the meatus, just as effectually as 
would be done by a plug of cerumen or the stopping 
fingers. Patients are often inclined to state that 
they perceive the sounds to be more audible on the 
side where they can best hear conversation. This 
is because they naturally expect it must be so ; but 
when we explain to them the method, and its 
important bearing upon the case, we find (should 
the disease be really in the conducting parts) that 
they will verify the correctness of our investigation 
by referring the increased perception of sound to the 
deaf ear, unexpected and surprising to them though 
this may be. 

Consequently, you may generally and safely con- 
clude that you have to deal with a case of obstruction 
to the free entrance of sound into the internal ear, and 
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not with a nervous affection^ if the patient admits 
that he decidedly hears the vibrating tuning-fork or 
watch on the deaf or deafer side. Inversely, of 
course, if the fork be heard very indistinctly or not 
at all when placed on the vertex, we must infer that 
the auditory nerve is not so sensitive to the impres- 
sion of sounds as it ought to be, and that either 
there exists some abnormal pressure upon the laby- 
rinth-fluid, or that the nerve itself is implicated in 
disease. The history of the case and further analysis 
of the symptoms will point out whether this con- 
dition is referable to a primary nervous affection, or 
a secondary one originating in the cavity of the 
tympanum. This subject will be further dwelt upon 
as we go on. 

Inaccuracies which may occur in the patient^s 
description of the efiects of this experimental test 
can be corrected in a great measure by using 
another kind of diagnostic tube. This instru- 
ment has two india-rubber tubes, about two feet 
long, joined to a single tube one foot in length, 
something like Dr. Scott Alison^s double stethoscope. 
The two tubes are firmly placed in both auditory 
canals of the patient, and the common single one in 
the surgeon^s ear. Now, if the tuning-fork be made 
to vibrate strongly and then placed on the vertex of 
the patient, sounds ought to pass equally out of both 
ears if there is no obstruction; and we ascertain 
whether they are thus freely transmitted on both 
sides, by pressing alternately the arm of each tube 
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inserted into the patient^s ears. If we find a 
difference in the intensity or clearness of the sound 
as conveyed to our own ear, we can determine 
through which ear of the patient the vibrations are 
most distinctly proceeding. Of course, the patient 
will, for the reasons before referred to, hear them 
best on the deaf side when there exists any impedi- 
ment to their passage outwards, while the surgeon 
will hear them best through that tube connected 
with the patient^s healthy ear, where there is no 
such hindrance to the exit of sounds. Very slight 
variations will probably not be detected by this 
means. Lastly, ascertain also whether the patient 
can hear the vibrations of the tuning-fork on the 
head for as long a time as you yourself can. The 
moment he ceases to distinguish the sounds, place 
the fork on your own head, and you may thus deter- 
mine the difference.* 



^ * Professor Moos, of Heidelberg, describes a simple expedient for the 
"^'diagnosis of simulated deafness, which maybe an acceptable bit of 
knowledge to any physician or surgeon who is called upon to in- 
vestigate claims for compensation in injuries from railway accidents, 
&c. This has more than once occurred to me, and the use of the 
tuning-fork in examination guided me to very conclusive opinions in 
the cases. As railway accidents multiply, we may expect the 
numbers to increase of ** nervous shocks," ** spinal," and other 
" concussions," including real or simulated deafnesses. I therefore 
annex th» short article which follows : — 

"The &ct illustrated . . . that the tone of the tuning-fork 
placed upon the vertex is heard loudest by the closed ear, forms the 
basis for the diagnosis of one-sided simulated deafness — a process 
which every physician, even if he is not a specialist, can make use 
of, in order to form an opinion as to whether he has a deceiver 
before him or not. 

"Let us first speak of the different eventualities which may 
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ANATOMY AND APPEARANCES OF THE HEALTHY 
MEMBRANA TYMPANI, IN THE LIVING. 

Haviug considered at some length the best avail- 
able means of exploring the parts of the hearing 
apparatus accessible to inspection and instrumental 
test, we will once more address our attention to the 
membrana tympani, and the appearances which this 
most important part presents when brought clearly 
into view. 

The anatomist who obtains his knowledge of this 
structure from post-mortem examinations or from 
dried preparations only, can have no very clear idea 
of its condition during life ; for its delicacy, its fine 
epidermic covering, transparency, curvature, colour, 
and lustre, are all more or less destroyed or altered 



happen in this examination. Some one asserts, for a certain reason, 
that he is deaf, or hard of hearing, on the right side, but hears 
perfectly well on the left. 

** The right meatus is examined and found free from disease. The 
left ear, on examination, is found to be perfect in its functions. The 
cause of deafness or hardness of hearing on the right side can, 
therefore, to express it generally, only be looked for in disease of 
the middle or inner ear. In one-sided disease of the middle ear the 
tone of the tuning-fork placed on the bones of the head, is heard, as 
a rule (for reasons mentioned above), on the diseased side only, or 
on this side the ground tone, and upon the healthy side an overtone 
or, as laymen often express it, they hear upon tiie diseased side a 
buzzing, and upon the healthy side a singing (Politzer). In disease 
of the labyrinth the tone of the tuning-fork vibrating upon the bone 
of the head is not generally heard at all on the diseased side. As, 
however, persons su£fering from real disease of the middle ear 
sometimes assert that they do not hear the tuning-fork at all on that 
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in the dead. The descriptions of the membrane 
which you might meet with in anatomical text- 
books are^ on this account^ mostly untrustworthy 
and insufficient for the requirements of the aural 
surgeon. 

The membrana tympani may be described as a 
thin elastic membrane^ stretched obliquely across the 
further end of the external auditory canal in such 
a way as to form an acute angle with the lower 
wall^ and an obtuse angle with the upper wall^ of 
the latter. It is inserted into an osseous groove^ 
which is not quite complete above. We have to 
notice^ separately^ its relative position, inclination, 
form of size, colour, curvature, lustre, degree oftrans- 
parency, and texture; for in all these particulars 



Bide, we will waive this. Suppose the person to be examined is free 
from disease of the meatus, has good bearing with the left ear, and 
pretended deafness of the right ear, does not hear the toning-fork 
vibrating on the bones of the head, and that the examination of the 
diseased ear by the mirror, catheter, &c. gives a negative result, I 
BOW close the healthy ear with a plug of charpie, and repeat the 
trial with the tuning-fork. If he now asserts that he does not hear 
the tuning-fork at all, not even upon the left (healthy) side, he is a 
malingerer beyond all doubt, if we have convinced ourselves by the 
functional examination of the ear said to be healthy, that its function 
is really normal, or nearly so. Most laymen think that one cannot 
hear at all with the closed ear, not even from the bones of the head, 
and cases most frequently have oocuired to every ear-physician in 
which patients with impaired hearing on one side attempt to close 
the healthy ear while the vibrating tuning-fork is placed upon the 
bones of the head, but leave the diseased one open, because Hiej are 
under the impression that they are more likely to receive impressions 
of hearing during the examination with the unclosed ear, although 
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are variations perceptible in disease. My descrip- 
tion will be as brief and condensed as possible. 

As regards relative position of the membrane. If 
examined on the outer side^ we first remark the 
handle of the malleus^ extending as a whitish-yellow 
stripe from the upper border downwards and back- 
wards very nearly as far as the centre, where it 
somewhat expands and is flattened. This manu^ 
brium (erroneously called by Toynbee and others the 
long process) inclines inwards towards the cavity of 
the tympanum, and divides the membrane into two 
rather unequal parts, the anterior and posterior, of 
which the first is slightly smaller than the other. 
We may assist our idea of the inclination of 
the manubrium of the malleus, by dividing the 
membrane into four quadrants (vide engraving, 
fig. 1). 

In the anterior upper fourth at the centre of 
the periphery we see. the very projecting, small 
white rounded tubercle, the short process (pro- 
Cessna brevis), to which the neck of the malleus 
and the tensor tympani muscle are attached on 
the inside; then the handle, curving downwards 
towards the centre between the fibrous layers of 
the membrane, draws it inwards and arches it 
in such a manner that it presents a concavity, and 
thus is determined what is called the curvature of 
the membrane. This curvature is greatest towards 
the lower end of the handle, and is termed the umbo 
or umbilical contraction. Although the membrane. 
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as a whole^ is thus made concave externally by the 
traction of the malleus handle^ we shall upon closer 
examination perceive that it nevertheless exhibits a 
tolerably well defined convexity in some parts^ 
especially at the anterior and lower portion. This is 
somewhat difficult to understand^ and still more so 
to describe; but this peculiar arrangement will 
account for the many variations in the form of the 
little cone of light , or triangular reflection, which is 
visible in certain movements of the membrane during 
air-pressure alterations, in inflation or catheteriza- 
tion from within, and in disease.* The short pro- 
cess of the malleus produces at the upper-anterior 
quadrant a decided bulging outwards, from which 
generally proceed two folds, the shorter running 
forwards, and the longer backwards. 

The inclination of the membrane is also difficult 
to understand. In the foetus and young children, the 
tympanic ring into which the membrane is inserted 
like a watch-glass into its case, lies nearly horizontal 
with the meatus, and though it gradually approaches 
a more vertical direction in the adult, yet the amount 
of its inclination varies much in difierent individuals. 
Our judgment of its size or superficial area is 
modified by this inclined position. If it be very 
oblique to our axis of vision, it appears to us smaller 



* This interesting appearance could not be represented in the 
accompanying woodcut, which was made from a photograph of the 
parts removed and separated after death. The reflected bright spot 
is therefore not seen. 
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than in reality^ being of course seen in perspective, 
or foreshortened ; and the less the inclination, the 
larger does the membrana tympani appear to us. 
The inclination is relative to the walls of the ex- 
ternal meatus, and the measurements of the angles 
thus formed have been variously stated, but I think 
it may be estimated that the membrane forms, with 
the upper wall, an obtuse angle of about 140, and 
with the lower, of course, an acute angle of 40 
degrees. 

The form of the drum-head varies with the dia- 
meters of the osseous meatus, and in different indi- 
viduals. In the child it is nearly circular, in 
adults more oval, sometimes irregularly heart- 
shaped, owing to the interruption in the sur- 
rounding osseous ring. 

The m^ze likewise varies in accordance with the 
form and size of the osseous ring. In the foetus, 
as you here see, the size of the membrana tympani 
bears no proportion whatever to the body, since it 
has nearly completed its growth at birth, and 
mostly afterwards only increases in length. In 
the adult its average vertical diameter is between 
9 and 10 millimetres^ and its horizontal diameter 
about 8 or 9. 

The colour of the membrane must in truth be 
studied on the living subject, as maceration after 
death alters it considerably. Hence the discre- 
pancies between the accounts in various text-books. 
Another source of disagreement lies in the differing 
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metbods of investigation adopted by authors : the 
age of the subject^ the kind of light used in the 
examination^ the degree of transparency of the 
membrane^ and its inclination to the auditory canal, 
are all elements which go to make up the colour, 
and greatly influence it. Nor can we, properly, 
speak of the membrane as a whole, since the dif- 
ferent parts of it are, with the same light, differently 
tinted. In what may be characterized as a normal 
condition of the membrane, the colour, viewed in 
ordinary daylight, most nearly approaches a neutral 
grey, mingled with a deeper tint of violet and light 
yellowish-brown. The grey is darker at the ante- 
rior portion than at the posterior. Where the 
membrane is transparent it has a yellowish-grey 
colour, near its centre, at the end of the manubrium 
of the malleus, and a little behind it, on accoimt 
of the yellow rays reflected from the promontory. 
In some very rare cases of transparency and thin- 
ness, the long process of the incus and even the 
posterior cms of the stapes, may be distinctly seen. 
In children, the dermoid layer on the outside, and 
the mucous membrane on the inside, are both of 
them thicker than in adults ; and hence the mem- 
brane appears of a darker grey and duller, and the 
promontory is rarely seen through it. In old age 
it is less translucent, whiter, and lustreless. 

Curvature and Lustre. — Differences in inclination 
and curvature affect in many ways the lustre of the 
membrane. We have noticed its peculiar form. 
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and that as a whole it is concave externally ; but 
from the deepest point of its concavity (the umbo) 
towards the circumference, it curves somewhat for- 
wards, and is slightly convex. Now, in healthy 
membranes, in addition to the general lustre ex- 
tending over the whole surface, there is always to 
be seen a remarkable spot of bright light upon the 
anterior inferior quadrant. This ^^ speck of light^* 
(the ^^ lichtkegeV or ''cone of light,'' of the 
Germans) was first described by Sir William Wilde. 
It is triangular in form, having its apex at the end 
of the malleus handle, and its base towards the 
lower and fore part of the membrane, near its 
periphery. 

A knowledge of all the variations in the position 
of this cone of light is of the utmost importance, 
inasmuch as - its form and size not only indicate 
alterations in the membrane itself, but also the 
state of the Eustachian tube, whether freely per- 
vious to air or not. You constantly perceive that 
I draw your attention to the alterations of this spot 
when examining a patient. For instance, while 
the attempt is being made to force air into the 
tympanum by the Valsalva experiment, or when 
during the act of swallowing with nostrils closed 
the internal pressure is lessened, we become 
assured that the tube is open, if we clearly see the 
cone of light change its form. It will be found 
that in the greater number of cases this triangular 
reflection is broader at the base when the drum- 
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head is pressed outwards, and smaller when it is 
drawn inwards by rarefaction of the tympanic air. 
Sometimes you see it as a circular spot in other 
parts of the membrane; sometimes divided, or 
striped ; and occasionally it is altogether absent. 
As surely as there is any abnormal change in the 
curvature or lustre of the membrana tympani, so 
surely does this little triangular spot vary in form ; 
and so far, its appearance is of great diagnostic 
value. 

As the histre of the outer surface of the mem- 
brana tympani depends upon the healthy state of 
the epidermic layer, there is a general loss of it 
when the delicate transparent cells of the epidermis 
are thickened, macerated, or infiltrated. The cone 
of light, both in the living and dead subjects, may 
therefore be compared in its appearance to the 
reflected light from the cornea. Different views 
prevail among authors respecting the cause of this 
light spot ; but Politzer has, I think, correctly ex- 
plained it. He says : — '^ The chief cause is the 
inclination of the membrane to the axis of the 
auditory canal, together with the concavity of the 
membrane produced by the action of the malleus.'' 
He carefully prepared a healthy tympanic membrane 
with the auditory canal removed, leaving it attached 
only to the bony ring around it. He turned it 
about so that other portions of the drum-head 
were successively brought into the position of the 
original cone of light; and he then found that 
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every one of these points showed a reflection of 
light which varied only in degree from the usual 
form of light spot. You may convince yourselves 
of the correctness of Politzer's opinion by stretching 
any glistening animal membrane over a large ring, 
and giving it the inclination of the membrana 
tympani. If you then hold the mirror relatively 
as you do in examining the drum-head, you will 
perceive no reflection ; but if the central portion 
be drawn in by pressure or traction, the reflection 
will be immediately seen at the exact spot cor- 
responding to where the cone of light is formed on 
the membrana tympani. 

Transparency. — From the absence of the usual 
transparency arising firom opacities of the mem- 
brane, we can scarcely draw conclusions as to the 
nature of the lesions which may have produced the 
change. Sometimes it may have been caused by 
morbid processes on the external surface which 
have run their course, and resulted in complete 
recovery ; in other cases, a catarrh of the tympanic 
cavity has passed off, leaving the mucous layer 
opaque, but has not impaired its function. 

Ttxture. — ^Turning now to the histology of the 
membrana tympani, we find it to consist of three 
layers — a middle fibrous {lamina propria membrana 
tympani), an external dermoid, and an internal 
mucous layer ; these latter being the two coverings 
which it receives from the meatus and from the 
cavity of the tympanum respectively. The dermoid 
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layer is an extremely delicate continuation of the 
lining of the meatus^ and consists of very trans- 
parent epidermis^ and the elements of the cutis in 
which the blood-vessels and nerves ramify. In 
inflammation these vessels give the red appearance^ 
and the exquisite sensibility or extreme pain when 
inflamed depends upon the supply of nerves to the 
same layer. 

It was formerly thought that the fibrous layer 
secreted the epidermis^ and the existence of this 
euticular layer now accounts for various phenomena 
in certain diseases of the ear which the surgeon 
could not previously understand. The proper middle 
fibrous layer can be easily separated into two 
laminae^ which are named firom the arrangement of 
their component fibres^ an outer radiating and an 
inner circular set. 

The outer radiating fibres run from the carti- 
laginous ring which is inserted into the osseous 
groove of the temporal bone (before spoken of), to 
the handle of the malleus. They slightly increase 
the thickness of the membrane towards the centre, 
because here their fibres are more closely packed 
together; while the thinner are on the posterior 
part of the membrane between the circumference 
and the handle. The inner or circular layer of 
fibres are arranged, as their name implies, in con- 
centric circles. They are very strong and firm at 
the circumference, but at the centre so attenuated 
as to be scarcely perceptible. This layer is very 
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intimately connected with the mucous membrane^ 
and is nourished by it. The handle of the malleus 
lies between the radiate and circular fibres^ and is 
inserted (as it were) through a slit in the latter ; so 
that the uppermost rings of them are anterior and 
external to the neck of the malleus ; while the lower 
and larger portion of them are posterior and in- 
temal^ thus surrounding the neck like a ruffle. 
Gruber states (and for reasons to be assigned later^ 
I think correctly) that there is an articulation 
between the cartilaginous structure at the circum- 
ference of the membrane and the malleus ; that 
they are separated by an epithelial layer ; and that 
there is synovial fluid between them. Dr. Gruber's 
investigations of the membrana tympani are very 
complete and accurate^ and demand attention by 
their minuteness and exactness of anatomical detail^ 
as well as for the assistance thus given us in esti- 
mating the effect which pathological changes in 
certain parts may produce upon the hearing func- 
tion. Inflammatory affections and catarrhal pro- 
cesses which hinder the free transmission of vibra- 
tions across the conducting parts of the organ (the 
membrana and cavitas tympani)^ are found to occur 
in some situations more frequently than in others ; 
and it is thus important to acquaint ourselves as 
thoroughly as possible with even the slightest varia- 
tioiis in structure. We cannot know too much of 
tlie anatomy of the ear. We are indebted to 
Gfober for the discovery of this connexion of the 
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malleus with the membrana tympani — ^viz., the 
existence of the partial joint, allowing of a slight 
degree of motion between them. The point has 
not been undisputed, but Helmholtz has given his 
weighty authority in agreement with Dr. Gruber. 

The mucous layer is a continuation of the mucous 
membrane of the tympanum, and, in a healthy 
state, is extremely thin, consisting almost entirely 
of a single layer of pavement epithelium : but it is 
very frequently indeed subject, in aural catarrh, to 
pathological changes, which soon thicken it. There 
are plenty of blood-vessels in the mucous mem- 
brane, but few or no recognisable nerves. It 
differs greatly in this respect from the external 
cutaneous layer derived from the meatus ; and this 
fact coincides with our practical experience, before 
referred to, that superficial and external inflam- 
mations of the membrana tympani are always 
painful, while the greatest changes may occur in 
the internal or mucous layer without the patient^s 
suffering any pain whatever in the ear. You cannot 
over-estimate this circumstance. 

The Blood-vessels of the Membrana Tym- 
pani. — ^There are two sets of vessels derived from 
two distinct sources, and they are completely sepa- 
rated from each other, except at the circumference 
of the non-vascular fibrous structure (the lamina 
propria) where they freely anastomose. 

9 

The external vascular network of the drum-head 
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belongs to the outer cuticular layer, whilst the 
inner belongs to the mucous membrane of the 
tympanum (the mucous layer). The external plexus 
is derived from the deep auricular branch of the 
external carotid (the arteria auricularis profunda). 
These vessels extend themselves from the upper 
wall of the auditory canal upon the membrana 
tympani, and radiate upon its periphery, so as to 
form a complete wreath by uniting there with the 
vessels from the tympanic cavity. Some of the 
branches run down the centre of the membrane, 
and oftentimes are visibly filled with blood when 
we syringe the ear with warm water, or when the 
patient inflates the drum. 

The inner vascular network arises from the 
vessels of the tympanic cavity. It is smaller, and 
is more of a capillary system than the outer. The 
plexus is derived from the tympanic branch of the 
stylo-mastoid, and freely anastomoses with the 
deep auricular artery (which comes from the internal 
maxillary) on the circumference of the membrane, 
particularly at the upper deficiency of the tympanic 
ring, forming with these external branches the 
circular plexus which gives the vivid red appearance 
to the membrane in acute inflammation. 

One or two arteries run along the handle of the 
malleus, and deserve especial notice. Occasionally, 
when I am in doubt as to the position of the malleus, 
owing to opacity, &c. of the membrane, I am guided 
to its handle by the red line or lines coursing down- 
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wards on it or parallel with it. You will scarcely 
ever fail in making this manifest by directing the 
patient to attempt to inflate the drum ; for whether 
he succeeds or not, the straining will cause turges- 
cence of the vessels of the membrane, and trace out 
the course of the manubrium. 

The Nerves op the Membrana Tympani. — The 
nerves are chiefly, if not wholly, to be found in the 
cuticular layer. The tympanic nerve is a branch 
of the superficial temporal or auriculo-temporal, 
which comes from the sensory part of the third 
branch of the fifth ; and it is this connexion which 
causes the great sensitiveness of the outer surface of 
the membrane. Nerves have not satisfactorily been 
made out to ramify either in the fibrous or mucous 
layers, but the external cuticular layer of the mem- 
brane has numerous small branches derived from 
the same important inferior maxillary, or third 
division of the trigeminus, as that which supplies 
the tensor tympani. This common origin of the 
nervous supply to the muscle which moves the 
membrane, and to the surface of the membrane 
itself, is very suggestive. I think it supports the 
view that the reflex action of the muscle under the 
stimulus of certain sounds, as explained in my last 
lecture (page 47), is due to the nervous power im- 
parted both to muscle and membrane, by this com*- 
pound nerve. 
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LECTUEE IV. 



THE CATITT OF THE TYMPANUM. 

* 
Gentlemen, — I have more than once remarked in 

these lectures, that the condition of the membrana 
tympani will> as a rule, fornish not only most valu- 
able evidence of the nature of any disease going on 
in its own proper structure, whether on its external 
or internal surface, but also afford visible signs of 
any catarrhal affections existing in the middle ear. 

It can scarcely happen that an aural catarrh 
should locate itself in the cavity of the tympanum, 
and damage the functions of the ossicula and 
fenestrse of the labyrinth to any considerable extent, 
without being recognisable by inspection of the 
membrana tympani. I have therefore thought it 
undesirable to classify inflammations, whether acute 
or chronic, according to the old nosological arrange- 
ment^ into otitis interna and externa ; these terms 
applying to inflammatory diseases on the outside and 
inside respectively of the membrana tympani. Such 
a division will neither assist our diagnosis nor im- 
prove our treatment. The nomenclature adopted 
by aural surgeons may be very advantageously 



ANATOMY OF THE TYMPANUM. 69 

simplified ; and on this account, in considering the 
pathology of aural catarrh, and the most common 
of all affections of the ear, I shall describe the symp- 
toms, differential diagnosis, results, and treatment, 
simply according to the situation of the parts affected, 
whether they be the cavity of the tympanum or its 
external membrane, the mastoid cells, or Eustachian 
tube. For, if we critically examine the lengthy case^ 
of inflammation of the membrana tympani detailed 
by surgeons, it will be seen that this structure has 
not been primarily and independently attacked, but 
that a diffuse dermoid inflammation of the auditory 
canal, or catarrh of the tympanum, has extended 
itself by continuity of surface on either side to the 
drum-head, and only secondarily involved it in dis- 
ease. As, therefore, we cannot separate the patho- 
logy of the middle ear from that of its external 
boundary wall (the membrana tympani), I think it 
well that a general sketch of the anatomical relations 
of the drum to the adjacent parts should follow 
our remarks on the appearances and structure of 
the drum-head. 

If the membrana tympani were not stretched 
across the bony part of the auditory passage, the 
drum and the meatus would form one cavity. Such 
is the case presented to us in many diseases where 
ulceration and suppuration, the products of inflam- 
matory action, have partially or wholly destroyed 
the delicate tympanic membrane. The space in- 
x^luded by the cavity of the drum is that between 
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the membrana tympani and the labyrinth^ or in- 
ternal ear. It is filled with air^ and has the three 
ossicula auditiis (the malleus^ incus^ and stapes) ^ 
which are firmly articulated with each other^ ex- 
tending across it (Fig. 2). These form an elastic 
yibratile chain, connecting the outer with the inner 
ear. The first of these bones, the malleus (Fig. 2, 
No. 6), has its handle (or manubrium) embedded in 
the fibrous layers of the membrana tympani, while 
its head articulates with a corresponding depression 
in the body of the second bone, the incus. This 
second bone (Fig. 2, No. 4) has two processes ; one 
horizontal, which forms a kind of universal joint at 
its extremity, where it rests in a little hollow in the 
roof of the tympanum, near the mastoid cells ; and 
the other, vertical and longer than the horizontal, 
descends parallel with the handle of the malleus 
(but not quite so far downwards) to articulate with 
the rounded head of the third bone (Figs. 2 and 3, 
No. 8), the stapes. This last bears, perhaps, a more 
accurate resemblance to the stirrup, from which it 
derives its name, than any other part of the body 
which has been fancifully likened to some familiar 
object. Its base or foot is inserted into the fenestra 
ovalis, where it is only separated from the labyrinth 
by the most thin and delicate periosteum of the 
vestibule. Text-books inform you that this bone is 
inserted into a membrane like the external mem- 
brana tympani, and term the latter the ^^ membrana 
fenestrse ovalis.'' This statement requires modify- 
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ing. Toynbee described a complete joint between 
the stapes and the fenestra ovalis^ '' stapcdio-vesti- 
bular articulation/' with all the parts constituting 
a joints such as cartilage, ligament, and synovial fluid. 
I do not quite coincide in this opinion, for in almost 
all the specimens I have examined, a thin plate of 
bone projects from the inner end of the oval fenestra 
(or window), and forms as it were a ledge, on which 
the margin of the stirrup-foot may rest, if too 
suddenly driven inwards by violent vibrations of 
the ossicular chain, influenced by corresponding 
movements of the membrana tympani. The stapes 
is attached to the fenestra ovalis by means of a 
circular band of elastic tissue, the fibres of which 
run from the margin of the fenestra to the base 
of the stirrup, in a convergent direction. This 
band is formed of layers of periosteum, continued 
from the bone adjacent to the fenestral opening; 
and on reaching the base of the stirrup it resumes 
its normal character and function of periosteum. 

It is evident that all these three bones must serve 
to convey sound- vibrations from the drum-head to 
the .fluid in the labyrinth at the fenestra ovalis, 
which fluid will, finally, excite the fibres of the 
auditory nerve therein expanded. In order to 
enable the membranes at either end of this chain to 
be tightened or relaxed, its mechanism is controlled 
by two muscles, the action of which has been pre- 
viously described. One, the tensor tympani, is 
affixed to the malleus (Figs. 4 and 5, Nos. 1 and 1), 
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and is capable of pulling its handle inwards^ so as to 
render the membrana tympani tense, and thus mode- 
rate the effect of very loud sounds, in the same 
manner that the circular fibres of the iris modify the 
intensity of light to the eye. This muscle, I be- 
lieve, is not generally under the control of the will ; 
its contraction being stimulated by nervous filaments 
from the otic ganglion, which are derived from the 
motor root of the inferior maxillary of the fifth. 
When, by the action, indirectly, of this muscle, the 
base of the stapes is pressed inwards, towards the 
vestibule at the fenestra ovalis, it is manifest that 
the fluid of the labyrinth must be made to move, 
and as the only yieldiag point is at the other end of 
its bony cavity at the fenestra rotunda, the mem- 
brane there situated must bulge outwards. 

This membrane of the fenestra rotunda, called 
also the membrana secondaria, then becomes tense, 
like the membrana tympani, and in a manner similar 
to it, is placed in a condition either to receive and 
transmit sounds of a high pitch of tone, or, if 
tightened sufficiently, will prevent vibrations of too 
excursive a character. Thus, not only are the 
sounds impinging upon the membrana tympani 
controlled, and prohibited from injuriously affecting 
the vestibular nerves by way of the fenestra ovalis, 
but those vibrations which are contained in the 
cavity of the tympanum are prevented from too 
violently affecting the more delicately organized 
cochlear nerves, by the way of the fenestra rotunda. 
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The other muscle (see Pig. 5, No. 4), the stapedius, 
is in a manner antagonistic to the tensor tympani, 
although in certain instances their action is com- 
bined. The functions of these muscles, however, 
would require more time to explain thoroughly than 
can possibly here be bestowed. I may just note 
that I have for many years entertained an opinion 
that the stapedius muscle was capable of relaxing 
one part, at the same time as it tightened another 
part of the membrana tympani ; and the discovery 
by Gruber of a little joint between the malleus- 
handle and the drum-head seems to confirm this 
idea. By this means every undulation of sound 
which the auditory nerve is capable of perceiving, 
can be propagated to it. The stapedius muscle is 
supplied by the facial nerve {see Fig. 5, No. 2), 
and, of course, can be put into voluntary action, 
changing the position of the stirrup-bone and 
rendering thereby the sense of hearing more or 
less acute as may be wanted. 

It must never be forgotten that the two fenestra 
are the most important portions of the wall of the 
drum, and that their integrity, as well as a healthy 
condition of the mucous membrane lining them, is 
essential to perfect audition. Any morbid change, 
especially thickening of the mucous membrane 
from catarrh of the middle ear, will lessen the 
mobility of the stapes in the oval opening, and the 
elasticity and vibratility of the still finer and more 
delicate membrane of the round opening, will like- 
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wise be limited or destroyed from the same cause. 
Unfortunately, both these parts of the auditory 
apparatus which conduct .vibrations to the nervous 
or sound-perceiving portion of the organ, are very 
readily affected in common catarrh ; and it is an 
abnormal condition in them which furnishes the 
severest forms of deafness in patients who cannot 
hear the vibrating tuning-fork or watch when 
placed upon the cranial bones. Pressure upon the 
labyrinth-fluid is the result of a confirmed or 
unrelieved catarrhal inflammation. For further 
description of the functions of the various com- 
ponent parts of the tympanic cavity, I would refer 
you to some articles of mine in the Lancet for the 
earlier months of 1869, but the subjoined diagram, 
taken from that publication, may assist in eluci- 
dating the subject. 

We next consider the other walls of the tvm- 
panum. The roof (tegmen tympani) is often thin 
and transparent, has lying upon its upper surface 
the dura mater, and therefore forms the partition 
wall between the tympanic cavity and the brain. 
Not only is there this contiguity of structure be- 
tween the ear-drum and cerebral lobes, but a free 
vascular communication exists between the vessels 
of the dura mater and the mucous membrane of 
the tympanum at this point. As the result of a 
catarrhal inflammation in the tympanum, disease 
may be propagated to the brain, either by continuity 
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of structure, as in caries of the bone, ulceration of 
the dura mater, and ultimately abscess in the sub- 
stance of the cerebrum, or it may extend to the 
membranes and sinuses through the vessels of nutri- 
tion, and thus form a collection of pus in the 
cerebral mass. 

The lower wall of the tympanic cavity is in close 
vicinity to the jugular vein, which lies immediately 
underneath it in the jugular fossa, and disease of 
this part of the bone may render it so carious as to 
allow the coats of the vein to be in direct contact 
with the mucous membrane of the tympanum. 
In such a case the inflammatory process will have 
ready communication with the venous system of 
the cranium, and purulent infiltration may be the 
consequence. 

One part of the inner wall of the tympanum, 
directly opposite to the membrane, may occasionally 
be seen, especially when the latter is transparent, or 
very much drawn inwards. This is the promontory 
{see Fig. 5, No. 5), a smooth broadish promi- 
nence, advancing into the cavity of the tym- 
panum, and dividing the two fenestra. This pro- 
jection is caused by the first turn of the cochlea, 
and its surface is grooved for the tympanic branches 
of the glosso-pharyngeal nerve. • In a young man 
now attending the hospital, you have had an oppor- 
tunity of plainly seeing that the membrana tympani 
in both ears is adhering to the promontory — a state 
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of things not very uncommon as the result of neg- 
lected catarrhal inflammation. 

Above and behind the fenestra ovalis is the 
aqueduct of Fallopius (see Kg. 5, No. 3), covered 
in by a thin plate of bone, which is some- 
times porous and defective in parts. In this canal 
lies the facial nerve, or portio dura (see Fig. 5, 
No. 2), and thus is accounted for the facial para- 
lysis occurring in caries, and in certain inflam- 
matory or hyperaemic conditions of the mucous 
membrane. 

Between the fenestra rotunda and the Fallopian 
canal just referred to, is the little conical eminence 
called the pyramid, from the apex of which there 
is a small opening for the tendon of the stapedius 
muscle. (See Fig. 5, No. 4,) 

On the posterior wall, close to the roof, are the 
openings into the mastoid cells, and it is very 
necessary to bear these anatomical relations in 
mind, when inflammation attacks the cavity of the 
tympanum. These cells have also a ready com- 
munication with the lateral sinus, by several small 
apertures through which veins pass to the sulcus 
lateralis, and small arteries likewise freely enter the 
dura mater which adheres internally to the superior 
surface of the mastoid process. It is important to 
remark that in childhood the mastoid process is 
in a rudimentary state, the only part of it repre- 
sented being the horizontal portion adjacent to the 
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tympanic cavily; and it is this particular part 
which so frequently becomes affected in early life, 
when disease invades the tympanum. The walls of 
both are contiguous at their upper part, and as the 
dura mater and cerebral cavity lie immediately 
above, it is obvious that irritation of the brain or 
cerebral abscess may readily ensue from disease in 
the mastoid cells consequent upon scarlet fever, 
measles, scrofula, or even common catarrhal inflam- 
mation. 

The Mucous Membrane, lining the cavity of the 
tympanum throughout, is very thin, delicate, and 
smooth. It is spread over every surface, is reflected 
round the little bones, ligaments, tendons of the 
' muscles and nerves, it covers the internal surface of 
the membrana tympani, and the membrane of the 
fenestra rotunda. It extends into the mastoid 
cells, and is continuous through the Eustachian 
tube with the great gastro-pulmonary mucous 
membrane; possessing thus an extensive and inti- 
mate superficial connexion with the respiratory and 
digestive organs. We can well understand, there- 
fore, how in derangements of almost any, even 
remote parts of the internal surfaces, morbid 
impressions may be conveyed, either by sympathy 
or continuity of tissue, to the centre of the ear, and 
there develope symptoms which may considerably 
impair the frinction of hearing. It is in this 
manner that bronchitis, catarrh, cutaneous affec* 
lions, or dyspepsia, may (by their ill effects upon 
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the mucous surfaces) become the cause of 
deafness. 

The mucous membrane itself is extremely deli- 
cate^ and has minute epithelial cells on its surface, 
some of which are ciliated. In fineness and 
smoothness of texture^ it approaches the characters 
of a serous membrane^ and from its tenuity is so 
transparent^ that the nervous filaments upon the 
promontory are distinctly seen^ as well as the crura 
of the stapes and their connexion with the base. 
In children the membrane is highly vascular^ but 
with adults its colour^ in a healthy state^ is a 
whitish-grey^ and polished. Like all mucous tissue^ 
it secretes mucus^ but in so small a quantity^ and so 
thin^ that it is scarcely perceptible^ and so can find 
a ready outlet through the Eustachian tube. It is 
necessary to know that the condition of the tym- 
panum is very difi*erent in the fcctus, and for some 
time after birth. The cavity is filled, not with 
air, but with a " cushion of mucous tissue '^ 
(Virchow), which swells out from the labyrinth 
wall to the membrana tympani upon the inner 
surface -of which it rests. This anatomical fact, as 
well as almost daily practical experience, proves 
how favourable to the development of inflammatory 
afiections is the condition of the middle ear in 
children. Ear-ache is of such common occurrence 
that scarcely a child escapes it at one time or 
unother, and examinations have abundantly shown 
that it depends upon catarrhal inflammation of the 
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tympanum^ or of the adjacent surfaces of the 
membraDa tympani and external meatus. We now 
term this disorder " Infantile aural catarrh/' 

TUB EUSTACHIAN TUBE. 

The Eustachian tube (Figs. 4, 5, and 6) extends 
from the anterior portion of the tympanum, exactly 
opposite the mastoid cells, in a direction downwards, 
forwards, and inwards. It should be borne in mind 
that this tube does not run from the very floor of the 
cavity, but from about half the way up, so that if 
fluids be injected through it with sufficient force, they 
will pass into the mastoid cells, and also partially 
remain at the bottom of the tympanum. For this 
reason I object to the frequent injection of medicated 
or other fluids. The tube consists of a bony and a 
fibro-cartilaginous portion, and in this respect resem- 
bles the external auditory canal; but the propor- 
tionate length of the two parts is here reversed. In 
the Eustachian tube, the length of the osseous part 
is from half to three-quarters of an inch, while the 
membranous is about an inch. Its faucal orifice is 
the widest and most dilatable ; but further up, where 
the cartilaginous and bony parts unite, it is so 
small as scarcely to admit a probe. This point is 
often called the isthmus of the tube. The tube 
itself is thus trumpet-shaped, having a gaping 
orifice, which usually js situated a trifle higher 
than the floor of the nares; but it occasionally 
Taries in position^ and when the naso-pharyngeal 
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membrane is tumefied^ or the inferior turbinated 
bone projects a little over the orifice, difficulty is 
experienced in guiding instruments into it. 

The mucous membrane lining the Eustachian tube 
varies in structure. At the faucal end it is very 
thick and puffy, and sometimes lies in such folds as 
to obstruct the free entrance of air into the tympanic 
cavity, either when attempted to be forced in by the 
catheter or by other methods hereafter to be referred 
to. On account of these folds and of some largish 
glands, you often see me feeling, as it were, my way 
into the opening at the pharynx; but seldom will 
the surgeon, practised in catheterism of this part, 
fail to insert the point of the instrument. If he do 
not employ force or haste in his manoeuvres. As 
the tube extends upwards towards the tympanum, 
the lining mucous membrane becomes thinner, until 
it reaches the tympanic orifice, where also there are 
glands, and it is more vascular. Further (and the 
best) description of the tissues composing the tube 
and their microscopical appearances may be found 
in Dr. Von Troltsch^s work " On the Diseases of 
the Ear."' 

The chief use of the Eustachian tube is to provide 
ingress and egress of air to and from the tympanum, 
80 as to bring about a regular interchange of air 
between that contained in the naso-pharyngeal cavi- 
ties and that within the drum. It is now generally 
believed by anatomists that the surfaces of the 
Eustachian tube usually lie in contact, and that the 
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too ready ingress of atmospheric air to the tympanic 
cavity is prevented by the tensor and levator palati 
muscles ; also that the principal ftinction of these 
muscles (more particularly of the former) is to open 
the tube during their contraction in the action of 
swallowing. It necessarily follows that whenever 
this act is performed^ the Eustachian tube must be 
opened. Afterwards^ its Ups again fall together^ 
and no air can enter or recede from the drum. It 
is obvious that the tympanum must thus be generally 
a closed cavity^ and will contain air of the same 
density as that on the outside, air only entering 
and escaping from its interior in such proportion as 
is needftil for maintaining the same tension on 
both the inner and outer side of the membrana 
tympani. Without such an arrangement for the 
renewal and equalization of air, the requisite 
vibratility of the tympanic membrane could not be 
kept up, — the air would become exhausted or ab- 
sorbed, the membrana tympani and ossicles would 
fall inwards, and cause pressure upon the vestibular 
fenestra and labyrinth -fluid. You frequently see 
this state of things as the consequence of catarrh 
affecting the mucous lining of the Eustachian tube, 
and causing an obstruction to the passage of air 
into the drum ; and you also often have the 
pleasure of witnessing the restoration of the lost 
hearing by the use of a simple and efficacious con* 
trivance, the Politzer bag, which will be again 
referred to, and its uses explained. 
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I have in another place shown that during the 
act of swallowing is not the only time at which the 
tube-muscles contract, and allow the entry or reces- 
sion of air. We can all, doubtless, with a little 
practice, gain such command over the palate 
muscles as to be able to open the orifices of the 
tubes. Yawning, violent blowing of the nose, and 
some peculiar voluntary motions of the palatine 
arches during a forced inspiration or expiration 
(habits which miners acquire in descending shafts) 
will open the tubes, and allow air of the same 
character and density as that which is being breathed, 
and is at the same time pressing on the external 
membrana tympani, to enter the drum and equalize 
the pressure upon both its surfaces. 

There is another way of inflating the tympanum 
through the Eustachian tubes, which you constantly 
observe me directing patients to attempt during 
examination in a supposed case of impermeable 
tube. It is called the Valsalva method, after its 
discoverer, and consists in an effort at pressing air 
into the drum by a forcible expiration through the 
nostrils while they are held closed. If the tubes be 
permeable, air is thus forced through them into the 
drum, in such excessive quantity and with such 
power as to overcome the muscles of the tube, and 
the elastic resistance of the membrana tympani. 
The latter will thus be blown outwards. If, during 
this act, we place the psophometer in the externid 
auditory canal, we recognise the peculiar snapping 
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or crackling noise of the stretched membrane, and 
judge thereby of the degree of freedom or diflSculty 
with which the air enters from the inside. As soon 
as the air has entered the drum, and force is no 
longer applied by the patient, the tube-muscles 
return to rest, and the air becomes imprisoned in 
the tympanic cavity. 

Besides the visible movement of the membrana 
tympani occurring during this procedure (called 
inflation)^ and the noise produced by its being 
suddenly stretched, we may in another way judge of 
the permeability of the Eustachian tubes, by using 
a manometer. Here is the instrument which I 
slightly modified and got made after the suggestion 
by Dr. Politzer ; and I have found it very useful in 
determining the exact states of the membrana tym- 
pani when an inspection could not be obtained. 
If it be placed air-tight in the meatus, and a forcible 
attempt at expiration made with the nose closed, 
the coloTired fluid in the manometer will be observed 
to rise, if the Eustachian tubes are patent ; in other 
words, a condensation or increase in the volume of 
the tympanic air will be proved to have occurred. 

Now, if by another experiment, presently to be 
described, the tympanic air be drawn out through 
the Eustachian tubes, a rarefaction or diminution 
thereof is proved by a fall of the fluid in the mano- 
meter. Mr. Toynbee asserted that during the 
simple act of swallowing with the nostrils closed, 
the air in the drum is condensed [Le,j increased). 
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becauae we experience a sense of fiilnesB in the 
ears, aud a pecuUw crackling noise ia heard at the 
same time.* This erroneous supposition unfortu- 
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nately led him to discard catheterism as a means of 
diagnosing the permeability of the Eustachian tubes. 
We now know that if we swallow with the nostrils 
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closed^ a state the opposite to that which he 
imagined really follows. The air is rarefied^ or 
lessened in quantity^ and this is made evident 
by the manometer^ the fluid in which slightly 
falls after this act is performed. In the cases of 
very thin membranes and cicatrices which have 
fallen inwards towards the promontory of the tym- 
panum^ we may sometimes perceive that there is 
a momentary bulging out of these depressed parts^ 
but immediately afterwards they sink further in- 
wards. The fluid in the manometer rises quickly 
and considerably^ but then falls slightly^ resting a 
little lower thau where it previously stood. 

I have been desirous to particularize these move- 
ments of the instrument^ because my own deductions 
from them diflfer to some extent from the views of 
other investigators ; and I am also anxious to show 
you that the modified tympano-manometer will 
really indicate the variations in the pressure of air 
within the tympanic cavity, as well as the patency 
or otherwise of the Eustachian tube. 

In the next lecture I shall describe the new and 
very important way of inflating the ear, which is 
called after its inventor, the Politzer method ; the 
greatest discovery made of late years. Also, how 
catheterism of the Eustachian tube is performed. 
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ON THE DIFFERENT METHODS OF EXAMINING 
AND INFLATING THE MIDDLE EAR. 

Gentlemen, — It would be inconvenient and 
confusing were I to defer description of the various 
means employed to inflate the middle ear, or over- 
come obstructions in the Eustachian tube, until the 
details of treatment should render it necessary for 
us to particularize one or other of them. I there- 
fore purpose now to give you a summary of the 
different methods in use for examining, diagnosing, 
and likewise removing certain conditions of the tym- 
panum which occur in aural catarrh. Subsequently, 
in referring to the treatment to be adopted in each 
case under consideration, it will be only necessary 
for me to designate the mode intended, by mention- 
ing the name of its inventor. The results to be 
obtained are almost identical with those produced 
by catheterism of the Eustachian tube, but the choice 
of the substitutes for that procedure (which cannot 
in all instances be had recourse to), will be thus 
brought under your notice without repetition of 
details. The diagnostic value, as well as compara- 
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tive efficiency of each method^ will also thus be 
learnt in the beginning. You witness the applica- 
tion of all of them by turns on the patients here, as 
their cases appear to demand^ but there is not at 
all times convenient opportunity to explain my 
reasons for employing one way in preference to 
another. The frequently happy result, especially in 
the cases of children and delicate women, which 
follows the use of the inflating-bag in the treatment 
of aural catarrh, is the best testimony to its effi- 
ciency and perfect applicableness. 

I must first of all observe, that another instru- 
ment is used in diagnosis, to enable us to judge of 
the effect produced on the Eustachian tube, or in the 
middle ear and membrana tympani, when the drum 
is inflated by any of the methods presently to be 
specified. When we desire to ascertain the sounds 
produced in any viscus or hollow part of the body 
by the functional movements of its contents, 
whether in the condition of health or disease, we 
AUSCULTATE it, either immediately , as by placing our 
ear on the patient^s chest, to listen for the pul- 
monary or cardiac sounds, or mediately, as by 
applying the stethoscope to map out certain portions. 
In like manner it is easy to auscultate the tym- 
panic cavity when under experimental investigation 
by any of the different methods employed in in- 
flating it. A stethoscope may be placed directly 
over the ear of the patient by another person, or 
the surgeon may avail himself of a more useful 
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instrument, called by its inventor, Toynbee, the 
Otoscope, or diagnostic tube, and now by myself 
the psophometer,* This consists of a single elastic 

Fig. 8. 
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tube, about eighteen inches or two feet lona:, and 
tipped at each end with ivory, ebony, or vulcanite. 
One end is inserted firmly into the patient's ear, 
and the other into that of the surgeon, who must 
be careful that no part of it touch his clothes or 
any of the neighbouring objects, Toynbee used it 
almost exclusively for the purpose of ascertaining 



* Von TroltscQ says (in his Treatise on the Ear, as translated by 
Dr. St. John Koosa, of New York), " Toynbee in 1853, suggested 
the use of an elastic tube with two tips with which to auscultate the 
sounds produced in the ear when a swallowing motion is made with 
the mouth and nose closed. The name is a very good one, as well 
as the instrument. We retain both ; but we enlarge the applic- 
ability of the latter." The translator, however, goes on, ** It may be 
suggested that the name otoscope, is better adapted to the mirror for 
examining the membrana tympanic just as the one for examining the 
throat is called the laryngoscope ; that for the eye, the ophthalmo- 
scope, &c. It is better to call the so-called otoRcope a diagnostic 
tube, as Kramer suggests." To avoid all confusion, I have myself 
ventured to call the instrument a psophometer, as previously ex- 
plained. See p. 15, note. 
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the permeability or otherwise of the Eustachian 
tubes during an act of swallowing with the nostrils 
closed ; and he imagined it would afford him the 
required information without resorting to the 
catheter. 

The results obtainable by this process are rather 
meagre when it is compared with other diagnostic 
methods^ but it has nevertheless its uses ; for if 
the membrana tympani be viewed with the help of 
good reflected light while the patient swallows with 
his mouth and nose closed, we see the triangular 
" spot of light '' alter its form if the Eustachian 
tube be permeable and the air in the tympanum 
has become somewhat rarefied (as previously de- 
scribed on page 86), Seeing any change in the 
position of the membrane, we are, of course con- 
vinced that air has either entered or been with- 
drawn from the drum; and this fact, and some 
variability in the perceptible movements of the 
drum-head, is about the whole of what may be 
ascertained by Toyn bee's method. He states that 
he perceived most distinctly '^a faint crackling 
sound produced apparently by a slight movement 

of the membrana tympani the entrance of 

air can be heard the membrana tympani 

is seen to be pressed slightly outwards,^^ &c. The 
sounds here spoken of may be heard during an 
ordinary act of swallowing with the nostrils left 
open, being produced simply by the contraction of 
the palate muscles, and pulling apart of the Eus- 
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tachian tube walls. For the above and other 
reasons^ before explained at lengthy I must advise 
you to reject Mr, Toynbee's theory of the condensa^ 
Hon of air in the tympanic cavity during the simple 
act of deglutition with the nostrils closed. The 
diminution or rarefaction of air in the drum by 
Toynbee^s process arises in the following manner : 
While the Eustachian tubes are patent, the air in 
the naso-pharyngeal cavity, being prevented from 
escaping through the nose, is pressed into the drum 
with sufficient force to overcome the resistance 
oflfered by 'the fibrous structure of the membrana 
tympani, and the latter is in consequence quickly 
pushed outwards. Before, however, the muscles 
which have opened the Eustachian tube (the tensor 
palati more especially) return to a state of rest, the 
drum-head, by its own inherent elasticity, aided by 
the traction of its own muscle (the tensor tympani), 
springs back to its position, even a little further 
inwards than before, and the result is a diminution 
of the contained air in the cavity. If the patient 
then make a swallowing movement with the nostrils 
unclosed, equilibrium will be restored between the 
air on the inside of the membrane and that on the 
outside, because a fresh supply of air will enter 
irom the fauces as soon as the mouths of the 
Eustachian tube are opened. These results were 
made visible to you on the manometer, at my last 
lecture. Thus, the effects produced upon the mem- 
brana tympani, by the Toynbee method of inflation. 
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differ wholly from those which follow upon the 
Valsalva process, and, in diagnostic value, Toynbee's 
method is the inferior. 

The Valsalva Method has already been partially 
explained on page 83. It is often practised, of 
their own accord, by persons hard of hearing. They 
find that a certain amount of improvement in their 
hearing takes place after pressing air into the drum 
and stretching the membrane, and they resort to it 
because of its therapeutical value. We, in examin- 
ing patients, employ this method chiefly for the 
purpose of diagnosis. Its usefulness is, however, 
not limited to testing the permeability of the Eus- 
tachian tube (as we are taught by some aural 
surgeons who advocate catheterism too exclusively) ; 
but it also may inform or assure us as to the 
existence of a perforation in the membrana tympani, 
when we cannot by inspection detect one. It is a 
matter of everyday occurrence, that obstacles in the 
external meatus, fungoid growths, &c., covering the 
membrana tympani, prevent the eye from discerning 
an aperture in it, whereas by this simple experi- 
ment, when completely performed, air will T)e 
blown with a more or less whistling sound through 
the Eustachian tube and cavity of the tympanum 
into the external auditory canal. If at this time 
the surgeon place one end of the psophometer in the 
patient^s meatus, and the other in his own, the 



I 
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sensation conveyed to him will be as if a persoa 
were blowing into a tube at tbe opposite extremity. 

Other trustworthy information is derived from 
inflating the drum. Cicatrices, thinned portions of 
the membrane, adhesions of it in various parts to 
the tympanic walls, insufficient mobility of the 
membrane from structural thickening, and various 
other morbid states, may be made apparent to us 
when we inspect it during a steady prolonged infla- 
tion. In making incisions or puncture of the 
drum-head, great assistance is rendered if it be 
distended outwards by this Valsalva method. 

You may frequently see, in persons who have 
often resorted to the Valsalva experiment for im- 
proving their hearing, an altered position and 
curvature of the membrana tympani, and a per- 
ceptible thrusting outwards of the malleus-handle. 
The relaxed and sometimes thinned membrane lies 
as it were folded, and gives an undue prominence 
to. the bone running down to its centre, looking 
somewhat like a piece of wetted bladder closing 
round an ivory knitting-needle. This is a condition 
truly termed by Wilde ^^ collapse of the membrana 
tympani /' aiid now, if air be forcibly pressed into 
the dnmi, the membrane will become distended on 
one or both sides of the malleus-handle, like a 
pellicle, and the folded appearance is seen no more 
until the pressure is discontinued, when the mem- 
brane will sink back into its former state. 
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It sometimes happens that a patient becomes 
immediately and permanently relieved of a deafness 
of some duration^ by thus forcing aiif into the 
drum. Such a case is related in my first lecture 
(page 17)^ and I might add a number of others in 
which great benefit or complete cure was brought 
about by this procedure alone. In young children 
who are very deaf, and who cannot be made to 
understand this method of overcoming the effects 
of their " infantile aural catarrh/^ it is certainly 
better in the onset to use the Politzer bag, instead 
of trying to teach them how to manage the Valsalva 
process. Some grown persons also are not able 
properly to inflate the tympanum, although their 
Eustachian tubes may be all the while permeable, 
of which fact the Politzer method or the catheter 
afford, subsequently, evidence. 

As a means of diagnosis only, I consider the 
value of the Valsalva method to be on the whole 
nearly as great as that of catheterism, and it is 
certainly more convenient and easy of accomplish- 
ment ; but the latter we shall, I think, find to be 
more efficacious in the treatment, than applicable 
in the investigation of disease. Patients, also, who 
readily obey instructions to inflate the drum by 
their own unassisted efforts, will not so willingly 
consent to have the catheter passed along their 
nostrils; and thus that instrument comes to be 
made use of chiefly in cases which obstinately resist 
the passage of air into the cavity of the tympanum 
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by any simpler or less annoying methods. The 
" Valsalva method^^ of diagnosing the permeability 
of the Eustachian tubes is, however, by far the 
most frequently employed, and, in my opinion, will 
continue to be so for more than another century 
and a half. (Valsalva described it first in 1735.) 

I have now to invite your attention to the very 
interesting and simple mode of treating Eustachian 
obstruction, called after the surgeon who, as I have 
before mentioned, was its discoverer. Dr. Politzer, 
of Vienna. 

PoLiTZER^s Method consists essentially in blowing 
air into the cavity of the drum, by means of an 
elastic bag, while the Eustachian tubes are opened 
during the act of swallowing. It was Mr. Toynbee 
who, in 1853, first demonstrated that the Eusta- 
chian tubes are in their state of repose usually 
shut, and that they are opened by the palate 
muscles during every act of deglutition. Ten 
years later Dr. Adam Politzer discovered that he 
could easily introduce air into the drum of the ear 
while the tubes were open at the instant the 
patient swallowed. This is effected by inserting a 
little way into the patient's nostril, a soft tube con- 
nected with an elastic pyriform bag.^ The patient 
first takes a mouthful of water : the surgeon then 



* Messrs. Weiss and Son have modified Politzer's contrivance 
for me, by the addition of a valve, through which frewh air is drawn 
into the bag, thus obviating the necessity of withdrawing the latter 
from the lione after each compression. 
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gently places the tube within either of the nostrils, 
and closes them both, by slight pressure with the 
finger and thumb of his left hand, sufficiently to 
prevent the return of air. Desiring the patient to 
swallow the water by degrees, the bag is quickly 
compressed with the surgeon's right hand, at each 
successive act of deglutition. 

Since these lectures were given I have still 
further improved Politzer's most invaluable appli- 
ance, by substituting a nasal pad, which is pressed 
against the opening into the nostrils, for the tube 
which he inserted into one of them. Mounted on 
a strong piece of covered copper- wire, are two air- 
pads, which can be so approximated or separated 
as to stop up conveniently the nasal orifices. The 
metal serves as a handle for the surgeon or patient. 
Through each pad runs a hole, and these holes 
communicate with two short bits of india-rubber 
tubing joining into a single tube. Into this tube 
the pipe of the inflating bag is inserted, and the 
apparatus is thus complete. It can then be used, 
in the way above described, while the patient 
swallows. 

By this means repeated currents of air may be 
blown into the pharyngeal cavities, and this will 
force the warm air therein contained to enter and 
pass through both Eustachian tubes into the tym- 
panum. The act of swallowing, as we know, opens 
the tubes, and the compressed stream of air is 
sufficient to overcome any obstructions of moderate 
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extent ia the tubes. Where the resistance to the 
full entiy of air ia not great, the patient feels sud- 
denly a considerable pressure in the drum, and a 




noise is heard like a thunder-clap, or it is sometimes 
compared to " the explosion of a gun." I must 
(jaution you, however, against inferring too much 
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from the sounds produced by this mode of inflating 
the drum. 

I see that statements have been put forth which 
are not warranted by farther experience in the use 
of this method. The psophometer placed in the 
meatus during this process rarely furnishes such 
satisfactory evidence with regard to the entrance of 
air, or the condition of the tubes and middle ear, as 
is aflforded during the use of the catheter ; for the 
noise made by the contraction of the muscles in 
swallowing the water, and that of squeezing the bag, 
mask the slighter sounds within the tympanum. The 
patient^s own experiences are the best criterion of 
successful inflation. Of course, if a perforation of 
the membrana tympani exists, we become assured 
that such is the case, by the emission of a loud 
whistling or hissing noise, and the secretion from the 
middle ear is driven into the meatus, and sometimes 
issues from it. Moreover, if the membrana tympani 
(when not perforated) be examined while the bag is 
being used, it may be seen to bulge outwards in 
difierent parts, generally at its posterior half. 

You will perceive that the action of Politzer's 
method is very similar to that of the Valsalva pro- 
cess and to catheterism ; but while more efficacious 
than the former, it is exempt f5pom many of those 
objections which attend the use of the latter. 

In treating young children, or nervous, irritable, 
debilitated persons, Politzer's method provides us a 
safe, easy, and painless means of removing those 
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often ciccurring obstructions in the Eustachian tubes 
vbicb arise from aural catarrh; and buudreda of 
cases which formerly escaped efficient local treat- 
ment, we are now enabled to relieve or cure by the 
help of this most excellent substitute for the catheter. 
Practitioners also, who are unaccustomed to the use 




of the Utter instrument, will find in thb new mode 
of inflation an inTaluable aid to the treatment of 
aural affections depending upon catarrh, and even 
patients themselves are easily taught how to eni-> 
ploy it. 

Considering the great frequency of this ailment 



L 
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in infants or young p^r^ns, and the facility with 
which the resulting deafness may be relieyed before 
it has obtained such a hold upon them as to resist 
later remedial measures^ it is not difficult to under- 
stand how deaf-mutism among our population might 
be diminished. We are continually informed that 
such or such a person^ now deaf and dumb^ 
only became so afflicted in infancy^ or a little later^ 
in childhood^ after a severe attack of scarlet fever, 
measles, or some other infantile affection. If we 
can materially mitigate the deafness, the dumbness 
is prevented. A further value, I may here notice, 
attaches to Politzer's method, in the treatment of 
young children, inasmuch as it is not even neces- 
sary to cause them to swallow simultaneously with 
the compression of the bag. From the more ready 
distension of the infantas Eustachian tube, and the 
less resistance at its faucal orifice, the compressed 
air will generally pass from the nasal cavities into 
the middle ear without any swallowing motion being 
made. 

Compared with the Valsalva method, Politzer's is 
the more efficacious, because it acts more powerfully 
on the obstructed and resisting passages without 
requiring the exercise of so much force on the part 
of the patient. We can, as I have stated, use it on 
children, and on adults who either cannot learn how 
to press air into the ear by blowing with the mouth 
and nose closed, or who (as in some instances) 
have superabundant growths of mucous membrane^ 



COMPARED WITH OTHERS. 101 

folds^ &c., which fall over the faucal extremities of 
the Eustachian tube. Nor do I find the use of the in- 
flating bag to produce so much giddiness as is 
sometimes felt when the patient brings into action 
the expiratory muscles of the chest in trying to exert 
the requisite pressure upon the orifices of the tubes 
in the Valsalva method. Compared with the catheter, 
the new method is of inferior value in the treatment 
of many of those intractable, long-standing cases 
where there are firm obstructions to the passage of 
air into the tympanum. Neither can it be a sub- 
stitute for catheterism in the instances where a 
differing condition exists in the two ears, because 
air will rush into each simultaneously if the Eusta- 
chian tubes are pervious. Such a case now presents 
itself to my mind, in which, there being an insupe- 
rable objection on the part of a lady to the use of 
the catheter, I am obliged to forego any inflating 
operations to relieve a complete imperviousness of 
one Eustachian tube, because the other is too open, 
and the membrana tympani is perforated.* She 
hears tolerably well on this side, and fears any 
disturbance. 

CATHETERISM OF THE EUSTACHIAN TUBE. 

In England, the conviction appears to be yearly 
gaining ground that the Eustachian tube catheter 



* I have since employed the catheter, and find that a Btrictwre of 
the Eustachian tube exists. Until this is removed, the very high 
degree of deafness on this side must remain. 
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is often a most indispensable means of diagnosis, 
and that many cases of deafness cannot be snc- 
cessfully treated withont it. Toynbee's disbelief in 
its efficacy cansed, somewhat generally, a less fire- 
quent resort to it, yet Vilcher, Yearsley, and Wilde, 
among onr own aural snigeons, as well as French 
and German aurists, had it in constant use. Tovn- 
bee^s mistake in this respect has been already 
noticed. I have no desire to overrate the value of 
Eustachian catheterism, nor to recommend its em- 
ployment in cases where means less open to objec- 
tion can be had recourse to ; but I have no hesita- 
tion in saying that there is no other agent in the 
treatment of very numerous cases of catarrhal deaf- 
ness upon which we may so confidently rely as the 
catheter. Its use, in fact, cannot be dispensed 
with. In diagnosis, I think there is not such 
absolute need of it ; and you seldom see me intro- 
duce the catheter until convinced by the failure 
of other methods of inflation that such a procedure 
is imperatively required. 

I will first give you one or two facts connected 
with the history of the instrument, which will not 
be uninteresting, and then describe it, with its mode 
of introduction, its manifold uses in the treatment 
of deafness, and the efiects produced upon the ear. 

The existence of the Eustachian tube was known 
to Aristotle, but it was first described with tolerable 
exactness by Bartholomeus Eustachius in 1562, in 
his " Epistola de Auditus Organis.^^ No attempt. 
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however, to remove obstructions in the canal was 
made until nearly 200 years afterwards, when, in 
1724, Guyot, the Postmaster of Versailles, proposed 
to the Academy of Science at Paris, to inject it (the 
Eustachian tube), by means of a curved pipe intro- 
duced through the mouth. He is reported to have 
cured himself in this manner of a long existing 
deaftiess. In 1741, Cleland, an English army sur- 
geon, apparently without knowing of Guyot's method, 
proposed the introduction of the catheter through 
the nose, the only practicable and certain way, and 
the only one now adopted. It may be interesting 
to hear his own words on the subject. He says : 
" K the person still remains deaf, the following in- 
struments are made to open the Eustachian tube ; 
if upon trial it shall be found to be obstructed, the 
passage is to be lubricated by throwing a little warm 
water into it, by a syringe joined to a flexible silver 

f 

tube, which is passed through the nose into the 
oval opening of the duct, at the posterior opening 
of the nares towards the arch of the palate. By 
this catheter warm water may be injected, or it will " 
admit to blow into the Eustachian tube, and so to 
force air into the barrel of the ear, and dilate the 
tube suflSciently for the discharge of the excremen- 
titious matter that may be lodged there.^^ No 
simpler or better description of the purposes of the 
instrument can now be given. 

The catheter should be of silver, curved at the 
end, and bulb-pointed. A ring should always be 
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affixed to the larger or funnel-shaped extremity, 
which will indicate the direction of the beak and the 
position of the point of the instrument when within 
the Eustachian tube. Catheters may be of various 
sizes, but three or four are sufficient for all cases. K 
they are made of pure silver, we may give them any 
curvature we wish. An elastic catheter is not so 
adaptable as a silver one. It may perhaps pass 
more easily through the nasal cavities, but there is 
more difficulty in hitting upon the mouth of the 
Eustachian tube with a flexible instrument acted 
upon by the hand at the opposite extremity. Ex- 
periments have shown that the stream of air upon 
the middle ear is not so strongly propelled through 
the vulcanized or elastic catheter as through that 
made of an unyielding polished material. This 
may depend upon the fact that less pressure is 
made upon the faucal end of the Eustachian 
tube, or that a very flexible soft instrument does 
not enter it so far or firmly as the smaller silver 
one. 

The steps of the operation may be briefly de- 
scribed as follows : — Place the patient in a chair 
opposite the light, with his head supported against 
the high back or by another person. I frequently 
place my own left hand round the back of the 
patient^s head, for conveijiently supporting it, as 
well as to keep it in position and prevent it from 
being turned to either side. Warm the catheter 
by dipping it in hot water, and introduce the 
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curved bulbous end, with the beak directed a little 
downwards, into the inferior meatus of the nose ; 
then quickly raise the whole instrument, and push 
it carefully but rapidly onwards along the floor of 
the nares, until it is arrested at the posterior wall 
of the pharynx. Then withdraw the catheter about 
half an inch or so towards yourself, at the same 
time turning its beak outwards and a very little 
upwards, looking at and feeling the ring at the end 
of the instrument between your finger and thumb, 
which indicates to you the direction of the beak, 
both being on the same plane. 

Here I must pause, to criticise the above de- 
scription of the operation, which I consider the 
most accurate, and also to remark that a dexterous 
and well- practised operator will frequently be able 
to turn the point of the catheter into the mouth of 
the Eustachian tube at once, without passing it so 
far back as the pharyngeal walls and then having 
to withdraw it partially. This is that tactus erudiius 
which nothing but sheer experience can give, but 
which is so difficult to describe. The parts over 
which the catheter passes vary in length and in 
calibre, and I therefore think it best for you to feel 
your way in the above mentioned manner. A mis- 
take is commonly made at the stage when the in- 
strument has reached the pharynx, by not with- 
drawing it far enough, and then in turning it the 
beak falls into the fossa situated behind the Eus- 
tachian tube. 
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CATHETERiSM — Continued. 

Gentlemen, — A few precautions are necessary 
in manipulating with the catheter, and I will briefly 
enumerate them. Keep the catheter close to the 
floor of the nostrils until the pharynx is reached, for 
if care be not taken in this respect, the instrument 
may rise into the middle meatus of the nose, which 
is more sensitive and irritable than the lower passage. 
Moreover, you will probably fail to hit the orifice of 
the Eustachian tube. Observe, — if the catheter has 
entered the middle instead of keeping in the inferior 
meatus, it will not form a right angle with the plane 
of the face, but an oblique one. Use no force what- 
ever, especially in rotating the point of the instru- 
ment near the pharyngeal orifice. It must be 
recollected that in the greater number of cases 
where we employ catheterism, the naso-pharyngeal 
mucous membrane has been more or less diseased, 
and, consequently, any want of delicacy in handling 
the instrument may easily produce a rupture of its 
walls. Should the point of the catheter perforate 
the mucous membrane, or pass through any thinly. 
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cicatrized ulcer, as soon as you inject air you may 
produce emphysema of the subjacent cellular mem- 
brane, and blow up your patient like a joint of veal. 
My teacher, Mr. Pilcher, the most eminent aural 
surgeon of his day, in passing the Eustachian 
catheter upon a patient more than thirty years 
ago, hit unfortunately upon the old cicatrix of an 
ulcer caused by small-pox. When air was pressed 
into the catheter the cellular membrane of the whole 
side became emphysematous, and for a time rather 
dangerous symptoms ensued. This woman after- 
wards became a most excellent servant in Mr. 
Pilcher's house, and during several years of my 
residence with him she regularly presented herself 
twice a week for me, then a pupil, to catheterize her 
Eustachian tubes, so much benefit did she derive 
from it. This, after such an accident, I cannot 
help remarking as a very uncommon inistance of 
confidence and good sense. 

Some slight haemorrhage may occasionally occur 
from an irritable and congested mucous membrane, 
but I do not remember seeing a teaapoonful of 
blood lost during a thousand consecutive catheteri- 
zations of the Eustachian tubes ; and cold water or 
a simple astringent application of alum will easily 
control it. I find that though patients may be 
excessively nervous and timid on the first occasion 
of passing the catheter, they will, when it is re- 
peated on subsequent occasions, be calm and quiet. 
The operation is, comparatively speaking, painless, 
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and you yourselves often see patients returning 
again and again to submit to it^ finding real and 
increasing benefit to their deafness. The same 
occurs in private practice, and excellent indeed 
must be its eflFect where hearing, defective for many 
years, jis thus not only prevented from becoming 
worse, but even improved. It has fallen to my 
lot to pass the Eustachian tube catheter, certainly 
many thousand times, without as yet any of the 
accidents above noticed having occurred. 

When the catheter is ascertained to have been 
properly inserted into the mouth of the Eustachian 
tube, air may be blown in through it, by means of 
a gutta-percha bag, a syringe/ or through a piece 
of tubing placed in the surgeon^s mouth. This 
last method, of introducing your own breath into 
the nasal cavities and throat of your patient, seems 
to me an objectionable proceeding, and I merely 
mention it because such a mode is the only one 
suggested by the late Mr. Toynbee, and is figured 
in his work, page 203. 

I formerly used a syringe, provided with a 
nozzle fitted to the larger orifice of the catheter, 
which propelled either air, medicated vapours, or 
fluids. I now, however, employ an elastic india- 
rubber bag for these purposes, exercising as gentle 
or powerful a force as may be desired. It is sur- 
prising how very slight a change in the steps or 
appliances of an operation is often sufiicient to 
render it painless or the contrary. Remembering 
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this while I describe the details of catheterism, it is 
not too trivial to mention that I suspend the bag 
by a loop to a button of ray coat, and connect its 
nozzle with the catheter by a piece of tubing abont 
eighteen inches long, tipped with a metal stopper 
and little " bayonet '^ joint, so as accurately to fit 
the orifice of the catheter. By this simple con- 
trivance any movement of the remote end of the 
latter, resting in the often tender and irritable 
Eustachian tube, is prevented ; whereas the ordinary 
bag, with a long pointed vulcanite nozzle directly 
inserted into the catheter without the intervention 
of tubing, can scarcely fail, when it is compressed 
by the surgeon, to tilt or rock the point about, and 
thus frequently convert a painless operation into 
a painful one, without necessity. 

Let me here caution you against the use of air- 
presses and pumps, or of any compression -apparatus 
which you caunot regulate with your own hands. 

For injecting medicated vapours through the ca- 
theter the following is the method : — A small bottle 
containing the agent, the vapour of which is designed 
to be introduced into the drum through the Eusta- 
chian tube, is either held in the hand or placed in hot 
water ; the usual stopper of the bottle is substituted 
by a cork or another glass stopper with two holes in 
it, one hole being for the tube connected with the 
compression-bag, and the other for the entry of air. 
These I find sufficient for all purposes, and the 
numerous additional appliances, such as the frontlet- 
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band^ spectacle-forceps, nose-pincers, and the like, 
for holding the catheter tightly in the nostrils, have 
never met with approval at my hands. You may 
see them illustrated in works on aural surgery; 
but I am satisfied you will never wish to employ 
them, if you witness for yourselves how easily and 
conveniently they may be dispensed with. 

The practice of injecting fluids, medicated or 
otherwise, for the purpose of washing out the cavity 
of the tympanum, is so important for good or evil 
that I shall advert to it in an especial manner 
when considering the local treatment of the various 
parts of the middle ear aflFected in catarrh. It is 
suflBcient now to say that fluids must only be pressed 
into the tympanic cavity with the greatest pre- 
caution, and that the main object in using them 
at all is that of altering the condition of the lining 
membrane when diseased, and restoring it to a 
healthy state. In employing such topical appli- 
cations to the mucous cavities, not only of the drum 
but necessarily and simultaneously to the large 
expanse of the mastoid cells, never forget that these 
parts cannot be completely drained of the injected 
fluid unless there exists an aperture quite at the 
lower margin of the membrana tympani, because, 
as I have before pointed out, the Eustachian tube 
does not make its exit from the floor of the tym- 
panum, but half-way up. 

Lastly, it may be here mentioned, that the ca- 
theter provides a means for introducing bougies 



USES AND EFFECTS OF CATHETERISM. Ill 

into the Eustachian tube, when there is reason to 
believe that we have to deal with a stricture so 
firm as to resist all other modes of dilatation. In 
such a case where restoration of its patency cannot 
be effected without using severe mechanical means, 
the catgut bougies, and laminaria digitata, or sea- 
tangle tents, are employed ; but even greater 
caution is required in the introduction of such 
extremely irritating foreign substances into so deli- 
cately organized a part as the middle ear. This 
method of treatment has been of late far too fre- 
quently resorted to. 

The above are the uses of the catheter. It is, 
in short, an instrument which opens up to us the 
Eustachian canal and the cavity of the middle ear ; 
and enables us to restore air, and apply remedial 
agents to parts which are otherwise inaccessible, 
except there be an aperture in the membrana tym- 
pani, which will of course expose the drum 
externally. 

The effects of catheterism now only remain to be 
noticed. If a stream of air be forced through the 
instrument into the cavity of the tympanum, and 
one end of the diagnostic tube be placed in the 
meatus of the patient, the other in our own, we 
hear a kind of thud, or cracking sound, caused 
by the bending outwards of the dry elastic memJ^ 
brana tympani; and this is followed by a con- 
tinuous rustling noise, termed by the French " bruit 
de pluie,^' or falling of rain, and by the Germans, 
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^'ausschlage geraiisch/' knocking sound. These 
soands are produced if the Eustachian tube and 
tympanum are of normal size^ and the lining mem- 
branes of each have a healthy degree of moisture ; 
but if there is obstruction of the former, or a dis- 
eased condition of the latter, we are furnished with 
certain valuable signs, which (taken together with 
the history of the case and the appearances of the 
membrana tympani), will indicate either with tole- 
rable accuracy. For example, if the sound be harsh, 
full, or sharp, it may be inferred that the mucous 
membrane is particularly dry, and the Eustachian 
tubie freely permeable. Such a condition is of frequent 
occurrence with old people, and in certain chronic 
inflammations. If the sounds be squeaking, inter- 
rupted, or piping, they indicate some obstruction or 
diminished calibre of the Eustachian tube, and a 
more or less morbid state of its lining mucous 
membrane. The degree or tightness of a stricture 
of the tube, and whether the impediment be 
limited to the faucal extremity, or exist at some 
point along the passage, may generally, in using 
the bag, be estimated by observing the amount 
of compression-force required, in a practised 
hand, to overcome the resistance offered. If 
once the catheter has fairly passed into the 
Aouth of the tube, air ought to be propelled 
into the drum with a very gentle squeeze of the 
bag. An ear accustomed to auscultation will also 
be able to determine whether the sounds be near 
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to or far from the examiner's ear^ and thus 
distinguish in diagnosis whether there be partial 
stricture of the Eustachian tube^ or whether the 
mucous membrane of the tympanum itself be con- 
stricted by induration or adhesion of its walls. A 
gurgling moist sound will intimate to the surgeon's 
ear that there is an excess of mucus or other fluid 
secretion in the drum ; or, finally, we may be 
assured (as by the Politzer or Valsalva methods) 
that there exists a perforation in the membrana 
tympani, if the air be whistled or hissed out plainly 
into the psophometer, or if a few drops of pus or 
mucus be forced into the meatus. This "perforation 
murmur'' can never be mistaken. The meanings 
of all these various sounds as made out by auscul- 
tation, will be matter for more detailed study as we 
go on; and as they are now arranged in some 
degree of order, we shall be much assisted in 
diagnosis by becoming thoroughly familiar with 
them. 

If the catheter can thus help us to recognise 
certain morbid conditions of the middle ear and 
Eustachian tube, it will obviously afl^ord some 
indications for treatment ; but as I have before 
remarked, its value is chiefly therapeutic, especially 
in catarrhal affections. In diagnosis we may ofteu 
substitute the Politzer or Valsalva method for the 
catheter, and only have recourse to the latter in 
doubtful cases, and when its employment is desirable 
at the same time as a therapeutic agent, for intro- 

I 
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ducing air, vapour, pulverized fluids, bougies, &c. 
In the treatment of diseases of the middle ear, its 
efficacy is most decided. 

In the above enumeration of the effects produced 
by inflation of the drum-cavity, we have mainly 
confined our attention to the sounds heard when 
the ear is auscultated. After using the air douche, 
however, we must never omit also to inspect the 
membrana tympani, in order to convince ourselves 
by the sense of sight that a certain result has 
occurred upon this part of the organ, because if we 
examine the drum-head in certain morbid con- 
ditions, while air is being blown in through the 
catheter, or immediately afterwards, we shall see 
that it has been moved outwards towards the 
auditory canal, either wholly or in part, according 
to the amount of the obstruction or nature of the 
adhesions met with. 

If there was an accumulation of mucus in the 
cavity of the tympanum, as previously conjectured, 
both from the appearance of the external membrane 
and the moist gurgling sound in catheterism, the 
air douche will have dispersed it about in various 
directions — some will have been driven into the 
mastoid cells, and some will have passed into the 
throat through the Eustachian tube. The more 
solid agglutinations and adhesions of inspissated 
mucus clinging to the membrane, which have 
perhaps remained for a long time within the 
tympanum, and produced more or less severe deaf* 
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tiess atid troublesome tinnitus^ will by the air douche 
have been loosened^ and the membrana tympani 
permitted to resume a more normal position^ so that 
a marked change in its form, curvature^ and colour 
may perhaps be at once perceptible. As such 
conditions as these are among the most frequent 
results of aural catarrh^ and can be generally 
relieved, and sometimes cured, by the introduction 
of the catheter and a few air douches, we are quite 
justified in promising to our patients not only tem- 
porary improvement in their hearing, but that pro- 
bably a lasting cure may be effected by repeated 
catheterism of the Eustachian tube. It is, as you 
have had pointed out to you among the hospital aural 
patients, quite possible to break up adhesive processes 
going on or already established among the various 
delicate osseous and membranous contents of the 
tympanum, by warm air or warm alkaline injec- 
tions ; and the severe deafness which was entirely 
owing to the rigidity of the ossicular chain and per- 
haps impaction of the stapes in the fenestral opening, 
may thus be overcome through the use of the 
catheter. 

An interesting case is just now under my obser- 
vation and care, in which, during the inflation of the 
ear, portions of the membrane become quite pro- 
truded in the form of two vesicles on each side of 
the malleus, and while they remain in this state, 
the hearing improves in a marked degree ; but as 
soon as the air-pressure from within ceases, the 

I 2 
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bulgings fall back. In this case I suspect^ indeed 
I think I have once or twice become convinced, that 
a small perforation exists in the mucous and fibrous 
layers of the membrama tympanic and occasionally in 
the external or cutaneous layer ; but that the last 
mentioned, the thinnest, cicatrizes, and permits the 
air to pass under it. We might, not improperly, 
term this condition emphysema of the membrana 
tympani. In the same patient there are also 
decided evidences of adhesion of the malleus to the 
promontory. Operations have, however, increased 
the hearing power from two inches to two feet, and 
relieved the constant tinnitus."*^ 

Lastly, with regard to the effects of catheterism, 
it will be apparent that the pressure of air within 
the cavity of the tympanum, when thus introduced 
through the Eustachian tube, may, in some abnormal 
conditions of the drum-head, be exerted unequally 
upon the fenestral openings. This consideration 
has a most important bearing upon the prognosis of 
a case, for if we find the adhesions very firm, and 
the membrana tympani almost or quite persistently 
immovable under the air douche, we shall not be 
warranted in holding out expectations of either 
temporary or permanent cure of the accompanying 



* The above is only one among many similar cases which I have 
met with in practice, and I am confirmed in the opinion that the 
term above applied to this state of disease is a very appropriate 
ene. 
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deafness ; and our estimation of the result of treat<« 
ment must therefore be unfavourable. 

Let me recall to you what has previously been 
said on the anatomical relations of the two fenes- 
tral openings to the membrana tympani. The chain 
of bones is fastened at one end to that membrane 
by means of the handle of the malleus^ and at the 
other end (at the fenestra ovalis) presses against 
the labyrinth-fluid by means of the base of the 
stapes. Every pressure inwards of the external, 
membrane must therefore simultaneously thrust, 
inwards the stapes, which will so influence this 
fluid (perilymph) as to cause a corresponding thrust- 
ing outwards of the membrane at the fenestra 
rotunda. This compensation movement takes place, 
you are aware, because the perilymph is confined, 
within unyielding bony canals, and could not be 
affected by vibrations of air, were the fluid quite 
incompressible. If from any cause . the stapea 
cannot be moved freely in and out of its oval 
opening, no corresponding stretching and relaxation 
of the membrane at the round opening can occur 
and if in such a case air be forcibly blown into 
the drum through the Eustachian tube without 
pushing outwards the membrana tympani, the whole 
ossicular chain will remain immovable, and the laby- 
rinth fluid at the oval opening will be uninfluenced 
by any withdrawal of the stapes. Very different, 
however, is the result upon the delicate membrane 
at the other end of vthe labyrinth — the round coch- 
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lear opening. The pressure of the condensed air is 
here very great^ and may sometimes cause most nn* 
pleasant giddiness. Now it is plain that adhesions 
of the membrana tympani to the walls of the tym- 
panic cavity^ or anchylosis of the stapes to the fe- 
nestra ovalis will most materially restrict the excur- 
sive power of the drum-head^ if not altogether hinder 
it^ and consequently no relaxation of the important 
secondary membrane (membrana fenestne rotundse) 
can be effected ; it remains inelastic and unyibratile^ 
and no improvement to the hearing can be antici« 
pated while it continues so. Should^ however, these 
adhesions be softened and broken up by the re- 
peated and carefully regulated introduction of 
streams of air and lotions, as well as the rigidity of 
the ossicle thereby overcome, the lost elasticity of 
the membrane of the fenestra rotunda will be re- 
stored, and the deafness, so far as it depended there- 
upon, cured. 
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AURAL CATARRH, 

Gentlembn^ — We now commeiice the study of 
Aural Catarrh in all its varieties and consequences. 
This being the most frequent of all affections of the 
ear^ and the commonest cause of deafness^ whether 
in childhood^ middle life, or old age, the subject 
will deserve our special attention. In order that 
the description of the disease and of its treatment 
might not be interrupted when once entered on, I 
gave you in the foregoing lectures a brfef account 
of all which relates to the mode of investigating 
by mechanical appliances, and diagnosing the ail- 
ments of the middle ear and Eustachian tube ; and 
we have likewise (necessarily in a very cursory 
manner) taken a view of the anatomical relations 
of the parts most concerned in aural catarrh. The 
membrana tympani, from its being so accessible to 
inspection, and also because it is so generally im- 
plicated in most ear diseases, engaged a corre- 
spondingly larger amount of anatomical notice ; and 
its appearances in health were dwelt upon at some 
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lengthy to the end that the minute changes 
effected hj catarrhal disease might be more pre- 
cisely recognised. 

Authors have written upon diseases of the tjnm- 
panum under various appellations^ such as " Catar- 
rhal Otitis/^ " Chronic Internal Catarrh/' " Mucous 
Accumulation in the Tympanum/' "Inflammation 
of the Eustachian Tube'' (without mention of the 
tympanic cavity at all), "Engorgement and Ob- 
struction of the Cavity of the Tympanum/' " Milder 
Form of Acute Otitis Interna/' &c. &c. 

Not long since a paper was read before the 
Royal Medical and Chirurgical Society on " Non- 
purulent Catarrh/' in which the author described a 
number of cases such as are hourly brought under the 
notice of any busy aural surgeon, characterized by 
simple inflammation of the lining membrane of the 
middle ear and parts connected with it before it has 
reached the suppurative stage. It seems to me 
very unreasonable to still further load our nomen- 
clature of aural diseases with a term like the above, 
when the disorder may be quite efficiently designated 
by the single word catarrh. We do not inquire of 
a friend or patient similarly afflicted in the head or 
chest, " How is your non-purulent cold ?" nor do 
we speak of a simple swelling, which may or may 
not develope into an abscess as a " non-purulent 
tumour." When the inflammatory process has 
greatly increased, and gone on to the formation of 
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pus, then the distinctive prefix, purulent, is of course 
rightly applied. 

Dr. Kramer described the class of cases first re-^ 
ferred to under the heading " Inflammation of the 
Mucous Membrane of the Middle Ear, with Accu- 
mulation of Mucus.^^ Sir William Wilde has 
designated aural catarrh, when the membrana 
tympani alone appears to be implicated, as ^' Sub- 
acute and Strumous Myringitis ;" and again, when 
the Eustachian tube presents most prominently the 
symptoms of catarrhal affection, the reader of his 
treatise is referred to a chaptCT or two on the dis- 
eases appertaining to this particular part of the 
middle ear. 

Such extremely minute divisions of the subject 
seem to me complicated and unsatisfactory ; for 
it is perfectly useless to attempt to separate, in 
description, the catarrhal /diseases of the Eustachian 
tube and mastoid cells from those of the tympanic 
cavity itself; because all the affections now under 
notice have their origin in the mucous layer of 
some of the parts of the middle ear just mentioned, 
and will assuredly sooner or later extend over the 
whole mucous layer of the cavitas tympani, thus 
becoming • common to all. They may, therefore, 
be simply and correctly designated as '^ aural 
catarrh.^^ 

It is evidently impossible to limit inflammatory 
action, whether acute, subacute, or chronic, to the 
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particular structure in which it originally com- 
menced; therefore neither an anatomical nor a 
strictly pathological nomenclature of catarrhal dis- 
ease is quite feasible. The peculiar symptoms and 
effects of catarrhal inflammation upon the various 
parts composing the whole of the middle division of 
the ear^ will in the following synoptical arrange- 
ment be consecutively described and studied. 

First. Simple Aural Catarrh^ or Catarrhal 
Inflammation of the mucous membrane of 
the cavitas tympani, membrana tympani, 
Eustachian tube, and mastoid cells. 
This form of catarrh may be divided into 
acute and chronic. . 

Second. Porulknt Aural Catarrh, or Otitis. 

This form may also be divided into acute and 

chronic, resulting or not in Otorrh(ea, 

Aural Polypi, Cerebral Abscess, Caries, 

&c. 

Acute Catarrhal Inflammation of the Tympanum 
may consist in mere hyperaemic swelling of the 
mucous membrane, with slightly increased secretion 
of mucus ; or it may extend into a most dangerous 
and even fatal disease. 

The first form is sometimes very transient, 
passing off in a few days, without leaving any 
impairment of function behind. The causes o{ such 
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a mild and temporary deafness are usually supposed 
to be " catchiug cold,'' getting the body or feet 
wet, influenza, or the like. The symptoms are 
described by the patient as '' having a cold in the 
head,'' stuffing of the nostrils, heaviness over the 
brow, sore-throat, singing or tinnitus in the ears. 
The slight impairment of hearing which accom- 
panies these symptoms is occasionally relieved by 
blowing the nose, coughing, sneezing, &c. The 
parts involved belonging to the ear are, the Eusta- 
chian tube, especially in its faucal portion, and the 
whole cavitas tympani ; and we also generally ob- 
serve that such conditions of these parts as are 
here described are associated with congestions or 
catarrhal inflammations (as they are termed) of the 
nasal passages, fauces^ bronchial tubes, and some- 
times of the lungs. 

This mild, though sudden, catarrhal affection 
(which might more properly be named congestion) 
produces seldom any decided alteration in the ap- 
pearance of the membrana tympani or of the 
auditory canal. Occasionally there may be a some- 
what reddish tinge mingled with the grey colour 
of the membrane, resulting from the injection of 
the mucous layer within ; and sometimes the 
transparency of the membrana tympani permits the 
congested interior layers of mucous tissue, with a 
large amount of accumulated secretion, to be dis- 
tinctly seen. 

In this latter form, which may be considered as 
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the second degree, or a state between simple con- 
gestion and progressive inflammation, hearing is 
impaired, singing in the ears becomes annoying, a 
sensation of fulness is experienced, and when the 
drum is inflated by the Politzer method or catheter, 
the moist gurgling sound indicative of the presence 
of fluid within the cavity of the tympanum, is 
plainly heard through the psophometer, or by the 
surgeon's practised ear without the assistance of 
that instrument. 

In the third degree, when the inflammation is 
higher, the symptoms are more general. The throat 
participates in the attack; its mucous membrane 
is tumid, thickened, and severely injected, and 
swallowing is often painful and difficult. The acts 
of coughing, sneezing, or blowing the nose increase 
the pain by the sudden and forcible expulsion of 
air through the constricted and inflamed Eustachian 
tube. Crackling sounds and a feeling of bursting 
are complained of in the ears, or the drum cannot 
be inflated at all, owing to the complete closure of 
the tube. The patient's own voice is described as 
'^reverberating,'' or "hollow.'* The tuning-fork 
placed on the vertex of the head will, in conse- 
quence of its vibrations conveyed through the 
cranial bones, being prevented from easily escaping 
out of the auditory meatus, be more distinctly and 
longer heard by the patient than by the surgeon.* 



* See p. 49 for explanation of these phenomena. 
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I have frequently tested the power of hearing 
sounds thus transmitted in those suffering from 
catarrhal inflammation of the middle ear; and 
when, as compared with my own, the perception of 
them is enhanced, or the same as mine, there is 
tolerable certainty that the important fenestral 
openings in the labyrinth-walls have as yet escaped 
any considerable implication. It may also be in- 
ferred that the portion of the tympanic mucous 
membrane which lines the internal walls of the 
cavity is neither rigid nor much thickened j for 
when it is severely affected by these catarrhal pro- 
cesses, I have almost invariably found that fixity 
of the base of the stapes in the fenestra ovalis, as 
well as more or less impairment of vibratility in the 
membrane of the fenestra rotunda cochlese, is the 
result. The tumefied and thickened mucous mem- 
brane binds down these elastic oscillating structures, 
and disables them from influencing by their rapid 
wave-like movements the fluid contents of the ves- 
tibule and cochlea, in which the filaments of the 
auditory nerve are, as you recollect, suspended. So 
that, when there is little or no perception of sound 
through the cranial bones, and from the history of 
the case and other general symptoms there is no 
reason to suppose that the auditory nerve itself is 
diseased, the deafness in catarrh may be attributed 
to excessive pressure upon the fenestrse, and conse- 
quently upon the contents of the labyrinth, by 
byper^mic, unyielding mucous membrane. Bigi- 
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dity of the whole ossicular chain, and exudation 
of serum, mucus, or lymph in the tympanic cavity 
will likewise obviously cause the mobility of the 
stapes in its fenestra, and the vibratile power of the 
membrane of the fenestra rotunda, to become im* 
paired ; and in addition to these serious hindrances 
to hearing, the membrana tympani may have be- 
come so swollen and thickened by organized deposits^ 
hiiemorrhagic exudations^ &c., upon its inner mucous 
layer, that the cavity of the tympanum is reduced 
in size. This condition superadded, will assist in 
wholly stopping the vibration of the auditory ossicles^ 
but would not of itself, I think, prevent the tuning- 
fork from being heard through the bones of the 
head, if the mucous membrane at the inner wall of 
the drum abutting upon the labyrinth were not 
implicated in the disease. 

I have been thus particular in drawing attention 
to the use of the tuning-fork, as a modern and an 
additional means of distinguishing catarrhal disease^ 
occurring in the cavity of the tympanum, and 
causing, by intra-auricular pressure, impairment of 
function, from those ailments in which the nervous 
apparatus is primarily affected, because you might 
with much reason inquire during the examination 
of a patient by whom the tuning-fork is not heard 
when placed on his forehead, ^' Why may we not 
consider the case as one of nervom affection^ origi- 
nally and chiefly?^' In my third lecture it was 
remarked that there is a limit to this mode of in« 
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vestigating, and now you have evidence that the 
objective symptom must never be viewed alone, but 
in connexion with others, and also especially with 
the history, cause, and duration of the disease. By 
practice, and attentively observing and analysing the 
cases brought' before you, I am sure you will not 
find it diflScult to arrive at correct conclusions on 
this most important point. I need not tell you 
how essentially necessary it is that you should be 
able to inform your patient whether the severe 
deafness depends upon a morbid condition of the 
drum-cavity (which in simple acute catarrh is gene- 
rally transient though urgent), or that you are 
compelled to infer from this objective mode of ex- 
amination the infirmity to be " nervous,^' in whixjh 
case recovery is not to be expected. 

I may here digress for a moment, and observe 
that it is somewhat consolatory to deaf persons, and 
may induce them more readily and earlier to apply 
for professional assistance, if they learn that with 
the increase of our knowledge of such morbid pro- 
cesses as take place in the middle ear (that is, ex- 
ternally to where the nerve is expanded), and the 
improvement in examining and distinguishing its 
various affections, the number of (so-called) ^^ ner- 
vous*' cases has wonderfully diminished. Those 
which were formerly regarded as incurable, because 
their pathological conditions were not recognised, 
and therefore could not be removed by treatment^ 
are now, by the progress of scientific aural surgery. 
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brought under some degree of control ; and both in 
objective modes of investigatiug nervous complaints^ 
and in treating the diseases of other parts of the 
ear^ mistakes are less frequent than formerly^ and 
cures more numerous. 

Acute catarrhal inflammation of the Membrana 

Tympani. 

The membrana tympani is seldom affected alone^ 
but generally by extension from the mucous mem- 
brane lining the cavity. The acute form of this 
ailment is more uncommon than the chronic, but 
requires energetic treatment to prevent it from 
lapsiug into the latter. Many persons oan trace 
their difficulty of hearing to acute attacks of catar- 
rhal inflammation in early life, when they were 
considered to have merelv an ^' ear-ache ^^ from 
cold, " not of much consequence,'^ or they may have 
suflered repeated catarrhs of the ear, and recovered 
their hearing without any special local treatment. 
We now, however, know that when patients have 
once been the subjects of aural catarrh, they are 
predisposed to the return of deafness, which in 
course of time becomes not only severe, but perma- 
nent. The cause of this recurrence of deafness is 
easily made clear, both from anatomical and patho- 
logical considerations. I have already stated that 
in tympanic catarrh a swelling and thickening of 
the mucous membrane occurs, causing adhesions 
and connexions between parts which should be free 
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to vibrate ; and it will be observed that such at- 
tachments most frequently occur between the mem- 
brana tympani and promontory, between the same 
and the ossicles^ and between the ossicles (the stapes 
very generally) and fenestra ovalis. When the 
cavity of the drum is thus diminished in size by 
hyperaemia, by thickened lining membrane, adhe- 
sions and abnormal connexions, it is very evident 
that any slight additional swelling or congestion, 
such as results from a ^' cold in the head/' or the 
sudden application of cold externally to the mem- 
brana tympani, by draughts of winter air, &c., will 
almost obliterate the already narrowed space of the 
drum-cavity, and most sensibly impair the hearing. 
It follows that even if the deafness be not severe, 
the power of hearing ordinary conversation or 
several sounds at one time is much diminished, 
and many patients thus affected can only hear 
when they listen attentively to the person talking. 
This symptom is not unimportant, since it indicates 
very plainly the seat of the mischief. The physio- 
logical explanation of the inability to distinguish 
the various intonations of the human voice when 
the action of the tympanic muscles, especially the 
stapedius, is impeded by the thickened mucous 
membrane of the drum-cavity, was given in my 
fourth Lecture (page 73). Whenever, then, you 
see a patient dull of hearing, vacant in look, and 
only when he listens attentively, capable of entering 
into conversation and distioguishing what is said 

K 
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(that is^ only when he exercises the stapedius 
muscle by an efifort of the will), it may confidently 
be assumed that the accommodating power of the 
ear is defective or lost in consequence of conges- 
tion and thickening of the lining membrane, plastic 
exudations or adhesions in the cavity of the tym- 
panum. 

The description of these symptoms and states of 
the middle ear, and of their liability to recurrence, 
will impress on your minds the necessity of pre- 
venting by timely treatment, their becoming the 
source of permanent deafness. If patients are un- 
willing to submit to remedial measures, expostulate 
with them, and explain the probable consequences 
of their refusal. They will not ^' grow out oi" their 
ailment, as medical men are almost daily reported 
to me to have said, but into it. 

The pain, varying according to the degree of 
inflammation, and the layers of the membrana 
tympani affected, may amount merely to uneasiness, 
intermitted or continuous, or to intense agony. 
Acute attacks of catarrhal inflammation of the 
drum and its membrane are more common with 
children than in the adult. They are apt to occur 
after exposure to cold, blasts of driving wind and 
bathing, generally coming on suddenly in the night, 
and increased by the recumbent position, and pres- 
sure of the ear on the pillow, which seem to favour 
congestion of the membrane. In the adult, the 
symptoms are more formidable in character; and 
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persons of a rheumatic and gouty diathesis appear 
to be more prone than others to catarrhal inflam- 
mation of the membrana tympanic owing, I believe, 
to its peculiar texture, in which fibrous membrane 
forms so large a part. It is not always possible to 
define the symptoms of an acute catarrh originating 
in the cavity of the drum and invading by exten- 
sion the fibrous laminae of its membrane (well 
termed by Wilde myringitis), but the pain which 
accompanies them is usually more severe and lanci- 
nating than when merely the internal mucous, or 
external cutaneous, layers are implicated.^ It is 
often compared to "9, knife running into the 
brain,*' is increased by swallowing, coughing, sneez- 
ing, blowing the nose, &;c., and becomes occasion- 
ally so excruciating as to induce delirium. The 
pulsation of the carotid artery (which lies in such 
close proximity to the inflamed structures) is not 
only distinctly heard in the ear, but each throb is 
felt, adding to the general excitement and suffering. 
The whole of that side of the head on which the 
inflammation Axes is acutely painful to touch or 
motion (even the eye, teeth, temple, &c.) ; in fact, 
the severity of the pain experienced is a test of the 
amount and extent of the inflammatory action ; so 
that if the majority of the above-mentioned symp- 
toms be present, we may conclude the whole cavity 
of the tympanum, as well as the several layers of 
the membrane, to be involved. Sometimes fatal 
consequences ensue from inflammation extending 
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to the brain, but such cases, together with those 
terminating in suppuration, constituting purulent 
catarrh, will be more particularly referred to when 
that subject comes under notice. 

Deafness comes on contemporaneously with the 
pain, or soon afterwards, but if only one side be 
attacked the patient will not invariably be sensible 
of the diminution or loss of his hearing. In rare 
cases at the commencement, an exaltation of the 
auditory sense occurs. Tinnittis aurium of all 
kinds is usually coincident with the painful seizure, 
and the greater the nervous excitement, and higher 
the degree of inflammation, the worse will be these 
noises. 

To these local symptoms must be added certain 
well-marked constitutional ones, such as impairment 
of the functions of the brain, distress, anxiety and 
depression of mind, giving rise to the worst fore- 
bodings, restlessness, sleeplessness, or in the severest 
cases, delirium, and symptoms of cerebral disease. 
An example of this will be cited by-and-by. 

Appearances of the membrana tympani and meatus 

ewternus in acute catarrh. 

On account of congestion of its mucous layer, 
and opacity of the fibrous and dermoid layers, the 
colour of the membrana tympani undergoes several 
modifications. At the commencement of the attack, 
when the symptoms of acute catarrh or of myrin- 
gitis are somewhat severe, the external surface has 
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a peculiar glistening appearance, which gives the 
uniformly reddened membrane a polish like a 
" copper-plate/^ This state does not last long, for 
the epidermic layer soon becomes infiltrated, and 
the shining appearance gives place to a dull pinkish 
hue, which may vary to all the shades of fed, 
according to the degree of vascularity, which of 
course corresponds to the greater or less amount 
of inflammation, and the component parts of the 
membrane engaged. Sometimes, as in the coats 
of the eye, new blood-vessels seem to start into 
existence, and encircle the membrane with a zone 
of vivid red, as seen in iritis, or on the borders of 
the cornea in corneitis. 

The arteries running down the malleus-handle 
are especially marked out at the onset, but after- 
wards their separate ramifications cannot be dis- 
tinguished, owiug to the increase of vascularity, 
and the malleus-handle itself will be lost to view 
in the generally swollen and reddened mass. The 
auditory canal is not much affected in the earlier 
stages of the disorder, but later it becomes injected, 
dry, glistening, and swelled, especially at the part 
contiguous to the drum-head, so that the usually 
well-defined boundary between the two is not re- 
cognisable. EcchymoseSj or irregular hsemorrhagic 
spots are seen on the surface of the membrane, or 
within the drum if the membrane remain suffi- 
ciently transparent. Vesicles are also observed, 
caused by the separation of certain portions of the 
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epidermoid layer, through effusion of serum, which 
look like pustules, and although these subside with 
the acute inflammatory action, we can never accu- 
rately decide whether the case is to develope into 
merely a simple catarrh or to become aggravated 
into the purulent form. 

At this portion of our subject it is desirable to 
refer to the occurrence of accumulations of serum or 
of mucus in the cavity of the tympanum. There 
are symptoms, both subjective and objective, by 
which to establish a diagnosis of their presence. 
It was Toynbee who first drew attention tb the 
well-marked resemblance existing between the 
serous membranes of the body and the mucous 
membrane lining the tympanum. He remarked 
upon the extremely minute quantity and fluid nature 
of the secretion from the latter in a normal con- 
dition, and also demonstrated the thinness and 
smoothness of the membrane in question, and its 
liability to adhesions resulting from acute and 
chronic inflammation within the cavity.* 

The membrana tympani is not always involved 
in the disease of the cavity, and the presence or not 



* Yoltolini, in his obeervatioDS published in Yirchow's "Archives," 
and in his inaugural essay {" Post-mortem Examinations of the Ear," 
Breslau, 1862), also described particularly the characteristics of the 
mucous membrane of the tympanum. But the valuable monograph 
of Politzer C Diagnosis and Treatment of Accumulations of Serous 
Fluids in the Tympanum," Wiener MedicinischeWochenschrift, 1867, 
No. 16), contains the first and most exact description of the appear- 
ances presented by the membrana tympani under these conditions. 
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of fluid within can (on account of the transparency 
of the drum-head), be often detected on inspection 
as well as by the tests of auscultation under infla- 
tion. The following are the more prominent 
symptoms observable in cases where serous or 
mucous exudations are present, but these vary so 
much that I shall find it almost impossible to 
describe an example that may be considered as 
truly typical. 1. The sounds on auscultation are 
sometimes more or less masked, owing to the 
Eustachian tube being implicated in the disorder. 
In fact, in many cases the exudations are the con- 
sequence of a mere extension of the catarrhal 
inflammation from the nares and fauces through 
the tube, causing at once adhesion of its walls, 
which will not only preclude discharge of the secre- 
tions &om the tympanum through the tube, but 
also rarefaction of the air within. Hence the 
varying appearances of the transparent drum-head, 
and the subjective noises described by the patient. 
Thus, if the tube be wholly closed, auscultation 
will elicit only this fact, and neither bubbling, 
creaking, nor moist r&les will be detected; and if it 
be obstructed but partially, evidences (as already 
described) of such a condition will be manifest. 
When the accumulation is not excessive, the patient 
will sometimes, by a successful inflation, be instan- 
taneously relieved alike of his deafness aud the 
*^ noises^ and other disagreeable sensations which 
attend it^ and occasionally thi^ relief will be per- 
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manent. In children and youths such a happy 
event is not uncommonly the result of a single 
operation of this character. When this happens, 
probably some of the fluid may have been dispersed 
into the mastoid cells, and the remainder may 
escape through the Eustachian tube or become ab- 
sorbed. 

2. The diagnosis is facilitated by the appearance 
of the membrana tympani. If a good light be 
projected through the speculum (Brunton^s otoscope 
especially), we may occasionally notice two distinct 
colours divided by a fine black line in the drum- 
head ; the upper section being normally bright from 
air behind it, and the lower one darker and greyer, 
owing to the presence of the fluid collected and 
lying on the floor of the cavitas tympani. If the 
patient be now made to change his posture to the 
horizontal, the fine black line (like a hair upon the 
membrane) will change its situation and appear 
on the then upper border; and when the head is 
brought again into the upright position, the con- 
dition first observed will reappear. If the air- 
douche can now be effectually applied, either by 
the Politzer bag or through the catheter, a marked 
alteration will at once take place in the aspect of 
the membrana tympani. Air-bubbles of varying 
sizes, or sharply defined dark rings, will be seen to 
cover its inner surface, and a bulging outwards 
may immediately be remarked instead of the former 
abnormal concavity. 
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3. Patients very commonly describe a sensation 
as of a movement of fluid within the ear^ when the 
head is inclined backward^ forward, or to either 
side. 

4. The subjective noises, tinnitus aurium, &c. 
It is not within the scope of my present subject to 
notice in any detail the chain of symptoms known 
as ^'Meniere's disease/^ and marked by vertigo, 
nausea, vomiting, and general disturbance of equi- 
librium, because the pathology of this affection is 
most probably hsemorrhagic and serous exudation 
within the labyrinth, and therefore properly classed 
among diseases of the aural nervous ^ system located 
in the internal ear, cochlea and semicircular canals. 
Inasmuch, however, as this formidable disease may 
occur secondarily to affections of the middle ear, it 
must be here referred to. It is analogous to 
glaucoma in the eye ; being a diminution in the 
range of audition, as the latter is a' contraction of 
the field of vision. Intra- auricular pressure y causing 
tinnitus, deafness, and more or less transitory 
cerebral disturbance, may certainly occur without 
any marked morbid changes in the middle ear or 
tympanum. Still we do occasionally perceive the 
chain of symptoms characteristic of Meniere's dis- 
ease, in serous or mucous accumulations, as an 
extension of the tympanic affection into the laby- 
rinth, for it is obvious that hypersemia and con- 
gestion of the lining membrane, with serous 
effusions, resulting from either acute or chronic 
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catarrh^ may spread in every direction where Hheie 
is like tissue and continuity of surfeu^e. The pos- 
sibility^ therefore^ of such an evolvement must not 
be overlooked^ when the deafness is persistent after 
the disappearance of the general symptoms above 
described as properly appertaining to catarrh of the 
tympanum. 

Lastly, the degree of deafness will mainly de- 
pend upon which parts within the tympanum are 
subjected to the pressure of the effused fluid. I 
have before told you that an interference with the 
functions of the fenestral openings situated in the 
inner wall is productive of the most severe .deafness. 
If, therefore^ the serum or mucus remain fluid, and 
can be prevented from becoming inspissated or 
causing thickening of the lining membrane (par- 
ticularly of that portion covering the fenestrae), the 
patient's hearing will not be seriously or perma-> 
nently affected* 
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SIMPLE AURAL CATARRH — Continued. 

Gentlemen^ — Acute Inflammation of the Eusta^ 
chian Tube!*' — It has been proved that the mucous 
membrane lining the tube is an extension from 
that of tbe pharynx^ and that it passes into the 
tympanum and mastoid cells^ without any solution 
of continuity or line of demarcation whatever. 

There needs, consequeutly, no further demon- 
stration to convince you that when a severe affec- 
tion of the fauces, soft palate, uvula, tonsils, or 
any portion of the naso-pharyngeal mucous mem- 
brane exists, the Eustachian tube must almost 
inevitably participate in the congestive and hyper- 
semic condition. Moreover, when we consider the 
anatomical relations of the tube and mastoid cells 
to the cavity of the tympanum, we cannot be sur- 
prised to find that in these parts, at the further 
end as it were, of the same system of mucous sur- 
faces, a similar condition will generally co-exist, 
and the subjective symptoms will be much alike 



* For an outline of its anatomy see page 80. 



• 140 ACUTE CATARRH OP THE 

in character to those enumerated in the last lecture 
as belonging to catarrhal inflammation of the tym- 
panic structure itself. In the following description 
it will be impossible always to avoid repeating 
details and symptoms common to inflammation of 
the part last named^ because 4he diseased action^ 
though it may have begun elsewhere, sooner or 
later extends to the drum and its contents. In 
this purely mechanical way, therefore, we have a 
thorough and complete aural catarrh established 
from simply '^ catching cold/' " getting the feet 
wet/' " having a sore throat/' &c., according to the 
patient's description. ♦ 

The appearances of the diflerent mucous surfaces 
in inflammation will vary according to the parti- 
cular portion affected — for there are numerous 
morbid changes taking place — ^but if rhinoscopy 
were more practicable than it is while our patient 
is the subject of acute pharyngeal inflammation, we 
should be able to describe the pathognomonic 
evidences with greater precision. If the throat 
be looked into (and this should always be done) 
when either the Eustachian tube, the cavity of the 
tympanum, or its external membrane is in an in- 
flammatory condition, we notice its mucous mem- 
brane to be red, tumid, velvety, spongy-looking, 
and infiltrated -, or with even in the mildest cases, 
severe injection of the blood-vessels. The nose and 
frontal sinuses partake in the unhealthy condition 
of the adjacent tissues, and a feeling of '^ stuflSng" 
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in this part is present, together with the charac- 
teristic open mouth and faucal, instead of nasal, 
breathing so commonly observed. In this form 
the ailment attacks chiefly children and young or 
middle-aged persons; and the light- haired, fair- 
complexioned, debilitated, or scrofulous are more 
liable to it than others. There is a want of power 
over the muscles of deglutition; swallowing is 
therefore diflScult, and accomplished with pain, 
which is aggravated by every motion of the throat ; 
for it will be remembered that the muscles con- 
cerned in deglutition are also muscles of the Eusta- 
chian tube^ and that their fibres interlace them- 
selves among the glands and neighbouring mucous 
surfaces of the soft palate. By reason of their 
intensely inflamed and painful state, these muscles 
of the palate and Eustachian tube are rendered in- 
competent to perform their proper function of 
drawing apart the walls of the tube each time the 
patient swallows. The lining membrane of the 
Eustachian tube being already much congested and 
thickened, and perhaps secreting mucus too abun- 
dantly, the patient experiences a peculiar sensation 
of fulness and occasional '^ bursting'' in the drum 
of the ear, which most of us have been conscious 
of when sufifering from influenza or catarrh. 

In such patients the voice sounds hollow, in 
proportion to the amount of obstruction in their 
Eustachian tube and tympanum; and this is a 
symptom peculiarly marked if both ears are afiected^ 
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or if the unaffected one be closed with the finger. 
On the abatement of the more severe symptoms 
(such as fever and pain) already noticed as common 
to tympanic and tubal inflammation^ the dull^ 
heavy^ and stuffed feeling in the ear^ head^ and 
throaty with deafness^ will perhaps remain. Some- 
times^ however^ relief to these sensations is afforded 
by dislodgment of the mucous secretion from the 
guttural orifice of the tube, which is accompanied 
by a loud " CTBck" or report, in the ear. This 
" pop'^ may occur suddenly during sneezing, yawn- 
ing, blowing the nose, vomiting, or some sudden 
respiratory effort, and is generally the prelude to 
improvement or complete restoration of hearing. 
The amendment, however, may be only temporary, 
and the hearing may be lost again. This makes 
it necessary that I should explain to you more in 
detail how the results of acute catarrh of the 
Eustachian tube (more especially in reference to 
its faucal end), may not only damage the patient's 
hearing at the time, but in spite of general treat- 
ment occasion future severe or perhaps incurable 
deafness. 

The lower portion of the tube being implicated 
in almost every '^ bad cold,'' its closure follows, 
either in consequence of the thickening of its 
walls, or from hyper-secretion of mucus within 
the very small channel which it naturally is. The 
walls of the tube thus become more or less firmly 
agglutinated, and greater muscular action is required 
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to draw them apart. Now^ when these muscles 
which move the palate in swallowing^ and by their 
contraction pull upon the walls of the tube and 
open the passage into the (otherwise closed) tym- 
panum, are hindered in their action^ air can neither 
enter nor recede from that cavity. Thus, one of 
the primary requisites for perfect audition (viz., the 
equalization of density between the atmospheric 
air, and that contained within the drum), is absent. 
No interchange occarring, the air which was in the 
cavity of the tympanum gradually disappears in the 
course of a day or two (probably by absorption), or 
at all events it becomes rarefied or exhausted, being 
doubtless influenced thereto by the increased heat, 
and congestive swelling of the mucous membrane 
lining this occluded chamber.'^ The immediate 
effect of this unnatural condition is to produce in- 
creased concavity (as seen from the outside) of the 
membrana tympani, a forcing inwards of the chain 
of ossicles, and undue pressure upon the contents 
of the labyrinth, causing the hearing powers to be 
seriously diminished. In addition to this mecha- 
nical effect upon the important structures of the 
internal ear, by the impaired function in the Eusta- 
chian tube-muscles, and the consequent imperme- 
ability of the tubular passage, you will not be sur- 
prised to learn that other abnormal symptoms are 
soon manifested in the cavity itself, such as have 



* For physiological explanation of the phenomena caused by 
rarefaction and condensation see page 82. 
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been previously detailed. In tsevere cases^ exuda- 
tions from the acutely inflamed mucous membrane 
rapidly follow ; viscid^ tenacious mucus is abun- 
dantly poured out ; and this being prevented from 
escaping through the Eustachian tube (its natural 
outlet)^ settles upon the delicate little bones and 
their muscles^ and impedes their vibratility and 
adjusting action, throwing their mechanism out of 
order, or at the very least rendering their motion 
irregular and out of harmony ; because of the dis- 
proportion thus developed between the power 
possessed by and the work demanded of these little 
'^ accommodating muscles'' of the ossicular chain. 
The rarefaction .or exhaustion of tympanic air, 
together with the congestion (however slight) of 
the lining membrane, which would produce no 
appreciably injurious effect upon a cavity of normal 
size, will in one that has been narrowed as just 
described, lessen the acuteness of hearing in a most 
sensible degree. 

The further results of continued closure of the 
Eustachian tube, as well as the various forms of 
adhesions and attachments which are developed 
from the contact of mucous surfaces within the 
middle ear, belong more properly to the subject of 
chronic catarrh of the tympanum, and will be here- 
after fully noticed, as indeed their importance 
demands, likewise other morbid conditions causing 
tubal obstruction, such as thickening or relaxation 
of the mucous lining membrane. 
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Occlusion of the Eustachian tube," with some of 
the before described consequences, may be observed 
in some patients to accompany every cold in the 
head, infl«ienEa, or bronchial attack, and if the hyper-* 
ttmia and tumefaction only last a short time, thQ 
middle ear will generally recover its functions as 
soon as the communication between the throat and 
drum-cavity is restored. Equilibrium of air being' 
established on each side of the drum-head, this thin 
yielding membrane will resume its normal position, 
form, and elasticity. Freed from undue pressure^ 
inwards of the membrana tympani, and through it, 
from pressure of the last bone in the ossicular chain 
against the tender structures of t]^e labyrinth, the 
patient will lose the sensation of fulness in the ears^ 
and the distressing noises. In some of the severer 
cases, particularly in children, it is difficult at the 
commencement to distinguish an acute attack of 
aural catarrh, with completely obstructed tube 
(which of course aggravates the subjective symptoms 
of tinnitus, giddiness, pain, and excitement amount-^ 
ing sometimes to delirium), from meningitis, or 
congestion of the brain. More especially may the 
practitioner imagine the case to be one of cerebral 
origin, if the deafness, which may have occurred 
only on one side, have escaped his notice, and the: 
local pain become so extended as to be no longer 
recognisable as proceeding from the ear. I believe 
that these formidable, but by no means uncommon, 
symptoms^ are chiefly owing to pressure upon the 

L 
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fenestral openings into the labyrinth consequent on 
congestire swelling of the tympanic mncons mem- 
brane, or a large collection of mncns within the 
cavity. There is also an anatomical reason why 
these pecnliar attacks of rertigo, and symptoms 
indicatire of meningeal irritation, shonld be so fre- 
quently contemporaneous with catarrhal inflamma- 
tion of the tympanum and mastoid cells, and with 
the obstruction of the conduit, the Eustachian tube. 
You will recollect the arterial connexion which exists 
b^ween the vessels of the dura mater and the cavity 
of the tympanum, and that consecutive inflammation 
of the internal ear may have supervened. 

It must be once more reiterated, that imper- 
viousness of the Eustachian tube, by preventing the 
escape of mucus from the tympanum into the 
pharynx, will cause retention and accumulations of 
morbific deposits ; and that these, by keeping up 
constant irritation, will produce a baneful effect 
upon the tissues and contents of the middle ear, and 
will also enormously impair the hearing, by giving 
rise to adhesions and attachments of the ossicles to 
each other and to the walls of the cavity, and finally 
causing changes at the fenestrse of the labyrinth. 
Consequently, experience teaches us that every per- 
son who has once suffered from severe catarrh of the 
ear,, will be for some time constantly liable to a 
recurrence of the attack, and to relapses of deafness, 
fipom the presence of such irritating, clogging 
deposits, and of " membranous bands,'' the products 




ACUTE CATAREH OP EUSTACHIAN TUBE. 147 

of inflammatory action. In proportion to the num- 
ber of them remaining after the attack^ and the 
extent of the adhesions limiting the mobility of the 
ossicles and the vibrating membranes^ will be the 
probability of recurring disease and the degree of 
deafness. Treatment^ therefore^ to be successful^ 
must greatly depend upon our ability to prevent 
permanent thickening of the mucous membranes, 
and the formation of deposits which favour adhesions 
between the various parts within the tympanic cavity 
or Eustachian tube. 

The prognosis of acute aural catarrh is, on the 
whole, favourable when, 1st, it does not run on to 
suppuration ; 2nd, if in the progress of the case, 
the membrana tympani does not become largely 
perforated ; and 8rd, if it does not eventuate in any 
of the adhesive processes just enumerated, when 
secondary changes in the fenestrse or in the laby- 
rinth have also occurred. 

A certain proportion of these cases do unfor- 
tunately result in some deeper-seated or permanent 
affection, but these will be referred to hereafter when 
I come to speak of the chronic and purulent forms 
of aural catarrh. The number of these relapses, and 
bad consequences, would undoubtedly be much 
lessened were practitioners more generally able to 
recognise the incipient aural disorder; for it may 
be asserted with confidence that such affections of 
mucous membranes are quite as amenable to early 
treatment^ and are aa rapidly recovered from as 
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other diseases, when they are energetically and pro- 
perly attacked by treatment, 

TREATMENT. 

The treatment of acute aural catarrh consists, in 
the first place, in the local abstraction of blood by 
means of leeches. Seldom will you hiave occasion to 
employ venesection or cupping behind the ears, as 
recommended by some authors. The employment of 
leeches is not only advisable because it is the most 
efiectual and easiest mode of abstracting blood, but 
because they can be applied nearest to the seat of 
disease, and repeated as often as is necessary. From 
three to six should be made to attach themselves, 
some just in front of the tragus, and some below the 
lobe of the auricle. These are the points where they 
can be applied with the greatest advantage. If the 
mastoid process be the seat of inflammatory action, 
and especially if it be tender to the touch, they 
should likewise be affixed there, close to the angle 
between it and the auricle. It is sometimes desirable 
to abstract blood from the orifice of the meatus, par- 
ticularly when the membrana tympani is actively in- 
flamed ; in which case the auditory canal must first 
be filled with cotton wool, to prevent the blood from 
falling to the bottom of the passage, coagulating 
there, and encrusting the surface of the tympanal 
membrane. From neglect of this precaution, in- 
stances have been known of leeches attaching them- 
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selres too far inwards, and causing extreme agony, 
I always mark the places where I wish them applied 
irith spots of ink, so as to avoid their being scattered 
about and employed uselessly, if not detrimentally. 

The relief afforded by judicious leeching in acute 
catarrhal inflammation of the membrana tympani is 
offcen immediate, and perhaps more marked than in 
any other painful affection with which I am ac- 
quainted. The application may be repeated if the 
pain should not abate, or should it recur with seve- 
rity. The bleeding should be encouraged by hot 
fomentations, stupes, poultices, or spongio-piline 
soaked in hot water. The moist heat of steaming, 
poulticing, &c. (with which a variety of sedatives may 
be combined), will be particularly grateful to the 
feelings of the patient. The vapour of very hot water 
medicated with opium, belladonna, conium, hen- 
bane, camphor, &c., directed to the fauces, gives 
comfort j or atomized fluids, composed with the 
same medicaments, in the form of spray, may be 
used in all inflammatory affections of the fauces, 
Eustachian tube, and cavity of the tympanum. 
Filling the external meatus hourly with water as 
hot as can be borne, and allowing it to remain for 
five or ten minutes, is an excellent way of applying 
both warmth and moisture as near to the seat of 
mischief as possible. The outer ear and contiguous 
parts may be unremittingly poulticed with ^^ spongio- 
piline'' soaked in medicated hot water, or with what 
is still better and more convenient, the new " epi- 
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thema." This " ever-ready poultice and fomenting 
pad^^ is formed of flat pieces of sponge sewn up in 
fine linen^ and a soft external waterproof covering. 
It. retains the water^ whether medicated or other- 
wise^ and keeps it warm for a longer time and 
without dripping than any other form of poultice 
known to me. It is besides very lights and can be 
fitted over the ears more closely than a linseed meal 
or bread poultice. Those who have suffered from the 
complaint now referred to^ which becomes agonizing 
when the external surface of the membrana tym- 
pani is involved in the catarrhal inflammation^ will 
testify to the almost magical effect of thorough 
and careful leeching, supplemented by hot douches 
and incessant poulticing in relieving it. Cases of this 
character have been brought to me after days and days 
of treatment by blisters^ stimulating drops and oils 
poured into the ear, without the slightest beneficial 
results, but which the use of a few leeches placed 
in front of the tragus succeeded in mitigating 
almost instantaneously. Leeching and hot water 
applications in some shape or other are therefore 
the local remedies on which you must rely. 

I cannot advise you to give emetics or sternu- 
tatories at the beginning of these acute cases where 
exudations and softening of structure rapidly occur, 
by which the membrana tympani is rendered more 
liable to rupture. Even the attempt to inflate the 
tympanum is, from the actively inflamed state of 
fauces, palatine arches, tonsils, &c., an effort pro-^ 
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ducing pain ; but an accomplished inflation (if the 
Eustachian tube has not already become entirely 
closed)^ is more acutely painful. Any agents^ there-* 
fore^ which cause sneezing or vomitings are^ though 
given with a view of getting rid of the too abundant 
mucous secretion or engorgement^ inappropriate^ 
because of a risk of perforation in the drum-head, 
which is (speaking comparatively) a rare conse- 
quence of the ailment we are now treating of. 
When there is much febrile disturbance accom- 
panying the acute stage of this aural disease^ mild 
aperients and diaphoretics are clearly indicated. 
They may. be administered with morphia, hyos- 
cyamus^ conium^ or any of the sedatives and nar« 
cotics which are the most suitable to and best 
borne by the patient — for the purpose of inducing 
sleep and lulling pain. The hydrate of chloral 
will perhaps^ &om its tranquillizing hypnotic 
powers^ supersede in a great measure the use 
of opium^ being free from several of the dele-^ 
terious properties of the latter. 

It is usually recommended by authors to have 
recourse '' at once^' to the use of mercury in some 
form or other (generally as calomel^ with opium), 
and this^ not only if the pain and deafness remain 
unrelieved, but even if the redness and vascularity 
of the external tympanal membrane are persistent^ 
Inasmuch as within the last few years most of the 
acute ophthalmic and other disorders are treated 
successfully without the free use of calomel, or 
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mercury in any form, and as the affection of the eai* 
now nnder consideration may be compared (not 
inaptly) with those of analogous parts in the eye^ 
we should endeavour to treat aural diseases in like 
tnanner, and on like principles. I am confident 
that you will not be disappointed in arriving at 
equally successful results by abstaining from the 
use of mercury. Recollect that the constitutional 
peculiarities commonly met with in patients who 
are the subjects of catarrh of the middle ear, are 
such as totally unfit them to endure the so-called 
^^ strictly antiphlogistic'^ measures recommended in 
almost ail works on ear diseases. We must be 
careful not to reduce our patient's vital powers ; 
for if we do so, effusions of lymph, serum, or mucus 
into the tympanic spaces will be probably increased ; 
and if by loss of structure a perforation of the 
membrana tympani take place, there will be a 
deficiency of reparative power to fill up the breach 
and restore the functional energy of the membrane. 
A '^collapse" of the latter, with more or less 
disintegration of the ossicular chain will conse- 
.quently occur. Weakly children and strumous 
young persons cannot bear well the frequent dosing 
with calomel, or even ** grey powder,'* the usual 
panacea, according to popular belief, in all infiam* 
xnatory complaints. A patient suffering from 
catarrhal disease of the ear is commonly disordered 
in general health; especially are the digestive 
functions disturbed. These will require appropriate 
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^atment by medicines. If the pain in the ears^ &c., 
ceases so as to allow of sleep without the aid of 
narcotics, they ought to be laid aside as soon as 
possible ; for they almost always take away the 
appetite for food ; and the patient is now in need 
of nourishment to repair breaches in structure^ and 
to hasten the absorption of effused fluids — the pro- 
ducts of inflammation. Lastly, with regard to 
general treatment^ I will only observe that the more 
rational practice of the present day has effected a 
yast reform in the management of inflammatory 
diseases^ whether situated externally or internally ; 
and I cannot help expressing the hope that you^ 
when in due time properly qualified practitioners, 
will make use of the same common sense and 
reasoning in the treatment of ear-diseases, which 
you will be called upon to apply to those of other 
organs of the body. An almost frightful system 
of general depletion, with severe and long-continued 
blisterings^ has hitherto prevailed because recom- 
mended in former works of high authority. You 
are compelled to adopt local depletory measures, 
for the purpose of relieving engorgements of the 
blood-vessels and disburdening the turgid capil- 
laries that supply the mucous membrane of the 
middle ear^ which is also the periosteum. Until 
this be done the tormenting and dreadful pain will 
continue. Every one who has suffered from ear- 
ache (and few escape), has had proof of the intole- 
rable .nature of. this pain. Generally speakingj^ 
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however^ I find that its came is not rightly under- 
stood or interpreted^ else we should not so com- 
monly hear of the treatment being by rubefaeientSj 
blisters^ chloroform^ sedative liniments^ and the like. 
It is true that pain in mucous membranes is not a 
common phenomenon^ for their texture enables 
them to expand and dilate^ so that they escape 
much tension and pressure; but the membrane 
lining the tympanum and its partition walls is 
altogether exceptional in structure^ partaking quite 
as much of the character of a serous as of that 
of a mticous membrane. Consequently the signs as 
well as the results which belong to inflammation of 
both these tissues^ will be usually manifested in an 
acute catarrhal affection of the middle ear. Every 
catarrh of the tympanum may be truly said to be 
a " periostitis ;^' and we know how painful at the 
time^ and how serious in its consequences^ is an 
inflammatory condition of the investing and nutrient 
membrane of a bone. So that^ in treating inflam- 
mations of these modified, or more properly^ com- 
pound tissues^ and adopting measures to prevent 
their oftentimes destructive sequelae, we must be 
careful to bear in mind the close affinity which the 
so-called mucous membrane of the tympanic cavity 
bears to the proper serous membranes in other 
parts of the system. In this way we shall under- 
stand how efiusions of various fluids (such as serum^ 
mucus^ pus^ or coagulable lymph which so fre- 
quently agglutinates contiguous surfaces^ the 
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foriiiatioii of membranoas bands^ deposits^ ulce- 
ration leading to perforation of the membrana 
tjmpani — ^persistent offensive otorrboea^ and lastly, 
caries of the temporal bone, with perhaps fatal 
intra-cranial disease), may, one or all, result from. 
an aural catarrh affecting the lining membrane of 
the tympanum and mastoid cells. 

The free application of leeches will mitigate the 
intensity of the pain by unloading the full and 
dilated capillary vessels which press upon the nerve 
filaments that ramify on the surface of bone (espe- 
cially the promontory) and on the periphery of the 
membrana tympani. At the same time the pro- 
bability of effusion will be lessened, and the desired 
event or termination of the inflammatory attack — 
viz., its subsidence or resolution, will be hastened. 
In the most favourable cases the disease will go no 
farther; the inflammation begins to recede, and 
there is very little or no appreciable effusion ; or, 
should such have occurred to a slight extent, it is 
reabsorbed, and the parts return in most respects 
to their former condition and integrity. 

Counter-irritation by blisters is, generally speak- 
ing, too much relied upon, or applied at too early 
a period in the disease ; but as the latter advances, 
iodine, in the form of *^ linimentum iodi'^ of the 
British Pharmacopoeia, painted on the mastoid 
process will be found useful. 

The catarrhal symptoms in the throat must not 
be overlooked. In addition to the fomentations/ 
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steaming^ kc, previously bad recourse to^ gargles^ 
composed of opium and belladonna, will be bene- 
$cial as soon as- tbe requisite movements of the 
palate and fauces can be borne. Borax^ alum^ 
creosote, iodino, &c., and astringents, may be em- 
ployed at a later, period. 

By these means the object first aimed at, viz., to 
subdue the urgent inflammatory symptoms^ will have 
been attained; but further measures are in most 
cases needful to prevent the recurrence of the ail- 
ment we are now considering, for it is the repetition 
of these attacks which is so frequently the cause of 
obstinate or confirmed deafness. One of the most 
immediate consequences of an aural catarrh is closure 
of the Eustachian tube, &om the participation of 
the latter in the throat affection. As this imper- 
viousness is only temporary, and will disappear on 
the sudidence of the <acute faucal inflammation, I 
maintain that it is wholly^ unnecessary to resort to 
mechanical means for re-opening the tube at an 
early period, or until the patient can swallow with- 
out pain. On no account should the catheter be 
introduced while the severe inflammatory process 
continues, while the membrana tympani is greatly 
injected with blood, or when there is intense pain 
in the ear. ( Vide the case. No. 2, of Mr. J. M., 
recorded at the end of the lecture.) When the 
pain and febrile symptoms have almost entirely dis- 
appeared, if the deafness be persistent and consider- 
able^ if the noises in the ear, such as blowings 
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-singings knocking^ &c. Sec, are troublesome; and 
lastly, if the patient be unable to inflate the drum, 
or ignorant how to do so, by the ordinary Valsalva 
process, you may infer that the Eustachian tube 
continues obstructed, and should employ the Politzer 
method for re-opening it, without further delay .■**" 

The obstruction being of recent origin is seldom 
great, and when the bag is compressed, air will 
probably pass freely up the Eustachian tube, and 
will be heard by the surgeon to enter the drum, witli 
such sounds as indicate with tolerable accuracy the 
condition of that cavity.f The efiect of inflation is 

• 

sometimes surprising to the patient, and immediately 
beneficial to hearing. It generally brings about a 
restoration of the lost function, if the closure of 
the tube has been the most urgent abnormal con- 
dition. The little operation should be repeated 
daily, until the patient is able to press air into the 
tympanum by unassisted eflbrts, and the full degree 
of natural hearing is attained. 

Great numbers of cases illustrative of the fore- 
going remarks and descriptions might be adduced ; 
but I am desirous to avoid what I cannot help 
regarding as a very common mistake in professional 
treatises, the multiplication of cases, often with 
scarcely any distinctive points, and tending at last 
rather to the bewilderment of the student than to 



* This method has been thoroughly described and illustrated at 
pages 95 to 100. 
. t For a description of these sounds, during inflation, see p. 92 et seq. 
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his instmction. Some^ howeyer^ are subjoined^ being 
as nearly typical as possible^ of the acute form of 
aural catarrh^ ending in recovery. 

Case 1. — Acute catarrhal inflammation of the 
mucous membrane of the middle ear. Eustachian 
tube obstructed by extension of disease from the 
throat. Cure. 

Madame , a justly distinguished vocalist^ and 

a member of the Royal Society of Musicians^ con- 
sulted me^ as the aural surgeon to the society^ in 
August^ 1869. This lady had twenty years previously 
suffered so severely from a throat affection^ attended 
by loss of voice^ that she had resolved to relinquish 
her jprofession. In that condition and firame of 
mind she went to Dr. Yearsley, who, finding the 
right tonsil greatly enlarged, and the mucous 
membrane in its vicinity congested, removed the 
gland. The case is (by permission of the patient) 
recorded in Dr, Year&ley's book on '' Throat Ail- 
ments,'' with the patient's name given. He says, 
" All thickening was removed by the knife ; and 
from that day she improved in health ; the throat 
assumed a healthy appearance, the voice regained 
its power and improved in quality — in the latter 
respect to such a degree that its equal has not been 
met with, in the opinion of many first-rate judges.'' 
When the lady consulted me her face was tied 
up with a flannel bandage. She was led into the 
room looking pale and exhausted, and could scarcely 
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^walk. She had taken a violent cold after a debili- 
tating illness. She complained of sharp^ shooting 
pains^ which seemed to be hot only in the right ear, 
but to extend over the whole of that side of the 
head, the mastoid process, and down the jaw and 
neck. Pulse small and rapid : noises of a sinfinns:, 
hissing, beating kind in the ear, and general confusion 
in the head. Fever, and much constitutional 
disturbance, the latter aggravated by fear lest she 
should be unable to fulfil important engagements in 
Scotland a fortnight hence. The pain and soreness 
of the throat were increased by movement of the 
jaws, and consequently the mouth could not be 
opened suflSciently to allow of my thoroughly 
examining the fauces. A general redness of these 
parts was, however, ascertained to exist. The dermoid 
layer of the external auditory canal was involved in 
the inflammatory process (by extension from within 
the tympanic cavity), and Hie canal so constricted 
as to make a complete inspection of the membrana 
tympani impossible.* Any attempt at inflation by 
the Valsalva method caused snfiering, and the 
permeability or otherwise of the Eustachian tube 
could not be well ascertained. The tick of my 
watch (ordinarily heard about thirty feet) could only 
be distinguished two inches from the right ear, and 



* This, as you will observe, confirms the proposition advanced 
in the first of these lectures, that we must not limit catarrh to the 
mucous membnine of the middle ear only. 
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the vibrations of the tuning-fork whfen applied to 
the vertex were perceived only on the right side. 
I ordered the immediate application of leeches 
around the ear^ and notwithstanding the general 
debility, directed the bleeding to be encouraged by 
^fomentations and apongio-piline poulticing ; hot 
water to be frequently poured into the ear, and 
warmed drops of liq. morphiw hydroch. instilled into 
it. On the following day all the symptoms, 
subjective as well as objective, had improved, but I 
did not fatigue the patient by submitting the eax 
or throat to more minute examination. Two days 
afterwards I obtained a view of the membrana 
tympani : there was then no intense redness of 
surface, but its circumference was severely injected, 
and the whole membrane opaque, lustreless, and too 
concave. The manubrium of the malleus seen, 
accompanied by two or three distended blood-vessels. 
The throat less inflamed and painAil, but still much 
congested. No power to inflate the drum, though 
the attempt occasioned no suffering. Hearing 
distance for the watch about the same as before, 
two inches. The fourth day all the symptoms had 
somewhat amended, especially was the pain abated 
by the leeching, &c. Three days afterwards, 
feeling assured that the persistent deafness was 
referable to the condition of the tympanum, and 
obstruction of the Eustachian tube, I employed the 
Politzer bag, and easily inflated the drum. The air 
passed freely into its cavity, but with a rather moist 
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«ound> showing that some e:(udation had taken 
place. A trial of the hearing distance^ now repeated^ 
proved a wonderful increase^ the watch, before 
distinguishable a few inches, was now heard many 
feet off. The noises were gone. The air-douche 
was used once or twice during the week. Improve- 
ment was rapid, and both local and constitutional 
inflammatory symptoms subsided. A chloroform 
liniment was substituted for the fomentations. A 
liberal diet and feiruginous tonics completed the 
cure of the disease. There was perfect restoration 
of hearing within the fortnight, when the patient 
took her departure to fulfil her engagements in 
Scotland with entire success. 

Casb 2. — Acute catarrh of the middle ear, including 
the Eustachian tubes y fauces, ^c. Severe deaf* 
ness from inflammation of the throat, with 
chronic bronchitis and pulmonary congestion. 
Too early and fruitless introduction of catheter. 
Recovery by the use of Politzer's method. 

Mr. J. W. M., 8Bt. about forty, consulted me on 
January 13th, 1873. Being an acquaintance, he took 
the unusual course of visiting me in the evening, 
on his way homewards from the City; which 
circumstance is mentioned to account for the im- 
perfect character of the examination and inspection, 
which only could be obtained by the help of artificial 
light. He had been suflering for two months from 
bronchial, general pulmonary and gastric congestion. 
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I ascertained that the left tympanic memhrane was 
severely suffused with bloody and abnormally concare, 
and the malleus handle distinctly marked and 
coursed by comparatively large vessels. The right 
membrana tympani could not be seen^ owing to 
exostoses (three or four bony projections from the 
walls of the meatus.)*^ The tuning-fork was heard 
equally on both sides. The watch only -jV of -g*o (= 1 
inch^ the usual hearing distance for mine being 
80 feet). Both Eustachian tubes were impervious 
to the Valsalva method of inflation. The pharynx, 
tonsils^ and palatine arches were tumefied^ and all 
shared in this attack of general catarrh ; in short, 
the whole throat might be likened in aspect^ coarsely, 
but not inaccurately, to a mass of raw beef. Swal- 
lowing was painful and diflScult, there was hoarse 
cough, stuffing of the nostrils, oral instead of nasal 
breathing, and all the other usual symptoms of a 
severe catarrhal affection, implicating both the 
pulmonary and gastric mucous membranes. Follow- 
ing my habitual practice of deferring to employ the 
catheter imtil more gentle means have failed to 
overcome obstruction of the Eustachian tubes, I 
tried the Politzer bag. Air at once entered the 
tympana, with a loud flapping moist sound, indi- 
cating engorgement of both cavities, and the hearing 
power immediately rose to ^ (6 feet). Suitable 
medicines were prescribed for his present condition. 



* A like condition to this existed, as I had, some months later, 
occasion to notice, in the ear of one of this gentleman's sisters. 
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and I directed him to attempt to inflate by the 
Valsalva method two or three times a day. He 
came again five days afterwards^ quite a different 
man. The symptoms^ both constitutional and local 
bad disappeared^ and he could easily fill the tympana 
with air; while the hearing distance had become 
normal^ as well for the watch as for the voice. 

During his second visits this gentleman told me 
that at the beginning of his ear troubles^ having 
happened to meet a justly celebrated aural surgeon, 
he consulted him. The Eustachian catheter was 
introduced^ with difficulty and pain^ but was not 
effectual in overcoming the obstruction in the tubes^ 
nor^ of course^ in relieving the deafness. The 
surgeon referred to afterwards gave me his notes of 
the case^ which kindness I gladly acknowledge^ as 
having arisen from a friendly^ and^ I think, profit- 
able discussion between him and myself on the 
subject of the early or deferred employment of the 
catheter in these cases. 

Von Troeltsch,* as I am aware, uses this instru- 
ment ^^ as soon as possible to accomplish the desired 
results.^' He further says : — " Following the ad- 
vice of authors, I formerly delayed the intro- 
duction of the catheter until the acute inflammatory 
symptoms had disappeared, lest I .should excite 
pain and do injury to the psirts. I have satisfied 



* "Yon Troeltsch on the Ear." Dr. St John Eoosa's translation, 
p. 275. 
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inyself by many experiments^ that it is not at all 
liecessary to wait so long, and that we shorten the 
inflammatory process by introducing the catheter. 
I have sometimes introduced the instrument at a 
time when the membrana tympani was greatly 
injected and the patient had intense pain in the 
ear. Instead of an increase of pain from the 
introduction of air, the patient always found it 
lessened, if not at the very moment at least in a 
short time after. In short, he began to improve 
from that time. Not unfrequently the pain ceased 
» after the catheterization, or a great improvement of 
the hearing resulted, even when the sensation of 
the patient and auscultation of the drum showed 

■ 

that the air did not enter the cavity of the tym- 
panum, but that the tube was simply rendered per^ 
viotis/^ 

The last words are italicized, because I think 
that the first and most important object we seek to 
attain by avy method of inflation is to overcome 
obstruction in the Eustachian tube, and if we can 
secure this by a less painful or disagreeable means 
than catheterism, we are bound to resort to the 
milder proceeding. Dr. Von Troeltsch, however, 
with much candour, goes on as follows : — " Very 
recently* Schwartze recommends paracentesis of the 
membrana tympani in cases of collections of mucus 
in the cavity of the tympanum, so large as to 
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cause a bulging outwards of the drum (meaning the 
drum head). According to Schwartze's observation, 
this bulging outwards occurs most frequently in 
childhood. Since the secretion rapidly accumulates, 
the paracentesis should be repeated. No considerable 
inflammatory action is said to follow such a repeti- 
tion. Schwartze considers this treatment as one more 
certainly adapted to prevent the changes ordinarily 
arising from acute aural catarrh than the employ- 
ment of the air-bath through the catheter. Of 
course^ when the patient is in a very excitable or 
febrile condition from constitutional disease, we 
should not immediately attempt the introduction of 
the catheter, which may then seem to the patient a 
formidable operation. In such cases Politzer's 
method frimishes a very welcome substitute iot 

You will remember that the condition of the 
patient in Case 2 corresponded pretty closely to 
that described a few lines back, and that Politzer^s 
method was the one I adopted with success. I 
consider that I should by no means have been 
justified in resorting to the hazardous expedient 
of opening the tympanum by incision of the mem* 
brana tympani, before trying whether the easy 
operation of blowing in air by an inflating bag might 
not answer equally well. In short, strive always 
to accomplish the desired end by the simplest and 
most painless means possible j on their failure, it is 
time' enough to try others. 
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Cass 3. — Acute catarrh of the middle ear, — 
Regular course. Recovery. 

The following is extracted from Dr. Politzer's 
admirable work^*^ for it canuot but be of advantage 
to yon^ as students of aural surgery^ to haye the 
clinical experience of so excellent a surgeon and 
acute an observer^ in addition to that of your own 
teacher : — 

'' Mr. A.^student of medicine^ in the month of June 
of the present year^ shortly after a cold bath^ ex- 
perienced a severe pain in the right ear, with which 
a loud ringing was soon associated. An examina- 
tion made on the following day revealed an uniform 
pink injection of the external meatus, especially in 
its osseous portion, the redness being more intense 
at its junction with the membrana tympani. This 
was marked at the anterior upper quadrant^ near 
the short process, which, as a yellowish-white tuber- 
cle, was in stro^g contrast to its dark-red surround- 
ing. Along the manubrium extended a dark-red 
bundle of vessels, so strongly developed as to make 
the handle itself invisible. Near the periphery of 
the membrane a circular wreath of vessels could be 
9een, from which small, slightly serpentine branches 
extended to the centre, to anastomose with the vessels 
of the manubrium. The remaining portions of the 



• u 



On the Membrana Tympani in Health and JDisease." 



OF THB MIDDLE BAB. 167 

„».W. 1^^ between Ae injeeW pTU, were 
dirty grey or lead coloured^ and dotted with serous 
(Bxudation. The light spot was dimmed and scarcely 
visible. The hearing distance was not much affected. 
On account of the continued severe pain^ five, 
leeches were applied close in front of the tragus^ 
and a gargle ordered of tinct. opii 5j, aq. Jiv, 
with a little sugar. On the following day the 
pain had entirely left the right side^ but had 
attacked the hitherto unaffected left ear^ with the 
same severity and just the same appearances of the 
membrane as were upon the other side. Five 
leeches were now also applied upon the left side, 
and upon their falling off the pain immediately 
abated. On the third day of the attack the pain 
on both sides had disappeared^ but the ringing in 
both ears continued^ and the hearing distance for 
the watch had fallen to about three or four inches 
on either side (the mean normal distance being 
twelve feet) ; for conversation it had fallen to 
somewhat more than six feet^ and the condition of 
the membrane was nearly the same as on the pre- 
vious day. After making both Eustachian tubes 
pervious simultaneously by means of the air-douche, 
according to the method devised by me, the hearing 
distance for conversation immediately rose on the 
right side to twenty-one feet, and to forty-two on 
the left ; the ringing was less, and the patient felt 
in all respects much relieved. On the fourth day 
of the attack the condition of the membranes was 
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the same^ except that they did not appear so moist. 
The hearing distance had sunk again to twelve feet^ 
probably on account of the re-accumulation of 
mucus in the cavity of the tympanum, but rose to 
, the height of yesterday after the employment of 
the air-douche. Upon the fifth day a considerable 
^abatement of the injection of the external meatus, 
and of the peripheral wreath of vessels was already 
apparent. Only the vessels of the malleus were 
still injected, and several small branches extended 
from the centre towards the circumference, which 
were sharply defined upon the dull, greenish-yellow 
membranes ; the lustre of the membranes was en- 
tirely wanting. The hearing distance had decreased 
but little since the day before, and rose to fifty-four 
feet for conversation on the right side ; on the left 
to forty-eight, and to three feet for the watch. 
During the three days following the condition of 
the membrane, as well as the hearing distance, re- 
mained the same. Upon the ninth day of the 
disease there was no trace of injection in the 
meatus, and upon the membrane only a pale red 
bundle of vessels could be seen along the manu- 
brium. The cone of light was present, although 
dull and somewhat faded, and the membrane was 
of a dull grey. The hearing distance was nearly 
normal, and the ringing had entirely ceased. The 
air-dcuche was continued daily. Upon the 
thirteenth day all the morbid appearances of the 
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membrane had gone. The lustre and curva- 
ture^ as well as the hearing distance^ were 
perfectly normal. I had an opportunity of verify- 
ing this again by an examination some months 
later/' 
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LECTURE IX. 



CHRONIC AURAL CATARRH. 

Gentlemen^ — Ita the two last lectures I have 
noticed the course, principal symptoms, diagnosis, 
and treatment of the simple form of acute catarrh, 
when it terminates in resolution, or the restoration 
of parts to a healthy condition, and the faculty of 
hearing is duly regained. 

In the following lecture I shall enter upon the 
consideration of cases where this form of aural in- 
flammation does not run so favourable a course, but 
results, notwithstanding our treatment, in effusions 
of various kinds, which by accumulation greatly 
impair the hearing. This condition of the middle 
ear, if not recognised and specially treated by the 
surgeon, will be found to constitute the most 
frequent and subsequently irremediable cause of 
deafness. 

Chronic catarrhal inflammation of the mucous 

MEMBRANE OF THE TYMPANUM. 

The acute kind of inflammation we have just 
been investigating may likewise be said to be cha- 
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racterized by severity of symptoms^ with violence 
and rapidity of progress ; whereas to the chronic 
kind (from kronos, time), with which we have now 
to deal, belong the opposite attributes of mildness, 
slowness, and long duration. We may also have 
every gradation of an inflammatory affection in the 
middle ear, beginning with that form in which we 
hardly can recognise the existence of increased 
action {congestion), and afterwards extending to 
such a violent degree as to interrupt or pervert all 
the ordinary functions, and even to alter or 
destroy the structure of the ear. It is necessary to 
point out in a general way one or two of these di- 
versities j although the shades of difference included 
between the two extremes of acute and chronic 
inflammation are very numerous and indefinite. 

Thus, we may consider acute catarrhal inflamma- 
tion of the middle ear to be a violent disturbance, 
very painful and alarming, but it cannot last long ; 
it will, like a fire, soon burn itself out. If not 
cut short by proper treatment it may end in ulce- 
ration or suppuration, or perhaps by extension to 
cerebral disease, or caries of some part of the 
temporal bone. In marked contrast to this stands 
the slow, languid, and indolent catarrhal inflam- 
mation belonging to the chronic form of the ail- 
ment, although this may perhaps in a considerable 
proportion of cases be only a continuation, with all 
the symptoms milder, from the acute stage. Also, 
in the chronic form of inflammation, the vascular 
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distension and general disturbance are not nearly 
so great ; and the redness of the mucous membranes 
"which are visible is accordingly very much less, 
often scarcely perceptible on the faucal ter* 
mination of the middle ear; while the pain is 
slight^ or altogether absent. From this latter cir« 
cumstance the patient may sometimes be quite 
unaware of the existence of very serious disease that 
has already been some time proceeding. There« 
fore^ ali^hough in many respects chronic catarrh may 
appear less distressing and urgent than the acute 
form, we have become informed by post-mortem 
examinations that the pathological changes it pro* 
duces in the ear are of a most serious character. 
These are interstitial deposits and thickenings, with 
such an amount of consequent structural alteration 
in the tympanic cavity and membranes as to gra- 
dually impair or totally destroy their varied and 
important functions, causing, it is needless to say, 
more or less severe deafness. 

The question seems now to arise. What are, in 
detail, the morbid or structural changes which we 
observe to take place in the cavity of the tym- 
panum? where are they situated? and which are 
the important parts of the whole drum-cavity most 
implicated in chronic catarrh when the deafness is 
of a high degree ? In other words, what is the 
pathology of chronic catarrh of the tympanum ? I 
need not tell you that it is only by carefuUy ex- 
lamining the parts of the ear in the dead subject 
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that we can learn the true natui^e of the varying 
morbid changes which occur during life. 
' In the first place we find that chronic catarrh of 
the tympanum results from an inflammatory state 
ef the throaty which may have been either acute or 
subacute ; and in these cases the mucous membrane 
of the cavity undergoes the process of hypertrophy. 
This thin and delicate investing membrane^ natu- 
rally so fine as to require the sense of touch in aid 
of sight, even to determine its presence, may be- 
come so vascular, congested, and thickened as nearly 
%o fill the whole cavity. From being " like a piece 
of the finest tissue paper,^^ says Toynbee, very truly, 
" it becomes more like velvet/^ Instead of secreting 
just so much mucus as suffices to lubricate its sur- 
face, it pours forth viscid secretion in such excessive 
quantity as to occupy all the space remaining vacant 
in the cavity. In these cases, the Eustachian tube 
having been implicated in the catarrhal process, 
this fluid cannot escape naturally ; and should it 
not become absorbed, it may, by pressure upon the 
membrana tympani, produce an orifice there, and 
run out into the external meatus. This latter 
symptom, or, more correctly, result, constitutes so 
frequent and important an ailment, taking its origin 
from more than one serious aural disease, that it 
will require special and detailed notice hereafter 
tmder its name of o/orrAcea, or discharge from the ear.* 



* Vide section on Hcarlet fever deafness. 
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Generally, in the cases now under considerationt 
the whole of the membrane investing the tympanic 
walls is involved, and neither the thickening nor 
vascularity is decidedly greater in one part than 
another. In other instances, where there is a too 
abundant mucous secretion within the cavitv, a 
thinner fluid may co-exist with a thick and tena-^ 
cious one, the former occasionally disappearing in 
the mastoid cells, or escaping through the Eusta- 
chian tube when permeable, while the latter hangs 
about the ossicula auditus, greatly impeding their 
mobility. When these mucous exudations become 
dry, dense, and stiff*, they obviously may so inter- 
rupt the vibratile movement of the little bones, 
and of all the finely-arranged membranes within 
the drum, and perhaps cover the so-called mem- 
brana secondaria at the round fenestral opening, 
as to act most disastrously upon the hearing 
powers. Thus much may suflSce in reference to 
eanidations. 

Secondly, in pursuing our examination of patho- 
logical changes, we shall discover that the lining 
membrane itself sometimes becomes denser, firmer, 
and unyielding. This condition has been named 
by Toynbee, rigidity of the mucous membrane of the 
tympanum, and he has written almost a whole 
chapter on the subject. Whether it be possible or 
not to distinguish during life between cases of 
this description — cases of dried-up mucous collec- 
tions, and those of fibrinous deposits which consti- 
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tute the frequent pathological appearance called 
membranotts banck — is of no great practical impor- 
tance. It is unnecessary to describe these varieties 
of condition more fully. They all impair the 
motion of the ossicles ; they may unite the little 
bones to one another or to the walls of the tym- 
panum ; they may fill up all the angles and spaces 
in the cavity, or even obliterate it altogether by 
connecting the membrana tympani to its inner or 
labyrinthine wall. 

Mr. Toynbee has described 136 cases of what he 
called anchylosis of the stapes to the fenestra ovalis. 
In my opinion this expression (anchylosis, or bony 
union) requires modifying, because he has applied 
it to those cases in which he found thickening and 
rigidity of the mucous membrane, as well as a 
similar state of the ligaments of the stapedio- 
vestibular articulation, binding down and unnatu- 
. rally fixing the stapes to the circumference of the 
fenestra ovalis. By true anchylosis, or stiff joint, 
we should understand that a bony union has taken 
place between the base of the stirrup-bone and the 
margin of the oval opening in which it properly 
ought to play somewhat after the manner of a 
piston in a cylinder. Sometimes such a condition 
is marked by an expansion of the base with new 
ossific matter thrown out so as to connect it with 
the adjacent parts of the oval fenestra ; and some- 
times the bony n^aterial is thrown out from the 
circumference of the fenestra ovalis, more especially 
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from that rim or plate whicli^ though it always^ 
escapes the notice of anatomists^ exists^ nevertheless, 
as a preventive to the forcible propulsion inwards 
of the stapes upon the labyrinth fluid. The patho- 
logical condition which results from chronic catarrh, 
and has been thus confounded with anchylosis, is 
dependent more upon contracted, tense, thick, or 
shrunken tissue, which holds down tightly the 
normally moveable little stapes than upon calcareous 
effusions, or upon exostosis. I term this result of 
chronic catarrh impaction of the stapes, in contra- 
distinction to Toynbee's anchylosis. Such a dis- 
tinction appears to me necessary, for in the former 
case treatment is sometimes effectual, while in the 
latter little or no benefit can possibly be expected 
from it. 

You will remark that some of these changes can 
be seen only upon the dead subject, because the 
catarrhal processes of which they are the result, may 
have established themselves upon parts comparatively 
far removed from the external membrane, as for 
example, on the inner wall and on the two fenestrse. 
In examining a living patient we are, however, 
assisted to conjecture, with tolerable certainty, that 
these two structures (next in acoustic importance to 
the auditory nerve itself), are implicated in the 
disease now being described, by the usually very 
high degree of deafness, which cannot be referred to 
a " nervous affection.^' Any symptoms which in- 
dicate that the labyrinth-openings are partaking 
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ill * ills tympanic mischio^ requke • our- lipeeiAl 
study. 

Chronic catarrhal it^flammaiidh of the mIsmMa^^A 

TYMFANI^ !EuSTACHIAI^ t\jm, and MASTOID bElLS. 

I think thbty to avoid oota&sioB. if p6i^ible> it will 
be best to givife forthwith the dest^ription of thd 
yaiied moArbid appearances which are to be observed 
on th& surface of the mcmbrlilia tjrmpatii when sub<* 
mitted (in the Urin^) to Ocular iospisction^ If wo 
combine with this the pathvlogfy of th« Eustaohiau 
tube and mastoid oelb« We shail> aided alio bjr the 
pt^yious sumti^aj^jr of post^-mortem iAvebtigations in 
diseases of this class^ have sufficiently completed 
this part of the subject^ aftd maj probeed tfae^eaftef- 
to consider symptoms, course> and diagnosis. 

Although the structure of the membrana tya^pani 
is vei^y seldom affected alonO) o^ primarily^ generally; 
betK)ming so by secondary iniplioation> its aspect 
furbishes very Valuable assistance in indicating the 
condition of the middle ear^and therefbreimportantly 
aids our diagnosis. If we etamikie the meatus of a 
young or iSniddlc'^iged person suffering from chi^oikic 
catlUrh which has supervened upon the acUte fbrm^ 
its cuticular surface will generally look sw^len and 
moist, and it will be more or less filled with de- 
squamated qpidermisi On this account the boundiary 
between the 3tneatus c^d the meii^brana tympani 
will be ill-defined, and the superficial area of the 
latter consequently appear smaller. In Other cases. 

N 
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wliere tlie disease is of long-standings or the patient 
past the middle of life^ all vascnlarity of the onter 
passage will hare disappeared ; there will be no ez« 
cessiye secretion or discharges, but it will be dry or 
scaly^ indnratedj, rather shining^ and totally devoid of 
bemmen. This liist condition is nsnally associated 
with a pearly whiteness of the membrana tympanic 
and a line or two of red vessels running down the 
inallens handle. In others ajgain^ there is risible a 
floccnlent exudation from the caticnlar layer of the 
ineatiis and membrana tympani ; the latter looks 
granulated and abnormally flattened^ and according 
to the amonnt of this exudation^ will the individual 
portions of the membrane be more or less indistinct. 
tf yon keep well in mind the position of the various 
structures composing the membrane^ you will have 
no difSknilty in distinguishing opacities caused by 
thickening of the external layer (the dermoid or 
cuticular) from those of the inn^r layer (themucons). 
For example^ if the handle of the malleus is clearly 
seen^ it is a sure sign that all the layers of the tym- 
panic membrane (the fibrous or middle layer in- 
cluded) external to this little bone^ are free from 
deposits ; but a very considerable thickening of the 
inucous layer may exist without hindering our view 
of the manubrium and short process. So also^ ac- 
<idrding to the amount of exudation iu its dermoid 
or cuticular covering, wiQ be the colour^ of the mem- 

* ^or ihe yaryiiig colour in health and disease of Uie membrane 
page5S. 
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.liraua tympani. Sometimes it is orange tinted^ or 
greyish-yeillow, and unevenly spotted. In opacities 
which are caused by chronic catarrh of the mucous 
layer^ the membrane is usually somewhat duU^ like 
parchment; and if it has not completely lost its 
lustre, may be compared to ground glass, or glass 
breathed upon. Its colour is often bluish-white, or 
dirty grey, and, in long-continued cases, it passes 
'through aU the changes intermediate from ''whitish- 
grey to a pearl white, from a bluish to a yellowish- 
grey'' (Von Troltsch). 

The membrane is too concave, and coneiequently 
the cone of light^ ^ is altered, becoming dimmed, 
striped, or reduced to a small point, and sometimes 
entirely absents Blood-vessels are only "seen on 
the membrane when congestion is present, and this 
is not often the case, though two or three may 
generally be seen coursing down the malleus- 
handle whenev^ the patient attempts to inflate ihe 
tympanum by the Valsalva method. The manu- 
brium is, as before stated, almost always distinctly 
visible, because it lies in front of the opaq[ue 
! mucous membrane. Sometimes this bonie is very 
prominent, standing out as if in relief. In an un- 
common case (that of Ed. Morris, a patient here) 
I made you observe the bone, so perfectly defined 
that I, at first sight, imagined the posterior half of 
.the membrane to be lost; but upon inflation being 
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practised, this portion, which wa. so thioBed and 
collapsed as to have fallen inwards against the 
inner wall of the tympanic cavity, became blown 
outwards, so as to be restored to its natural posi«- 
tion. This man^s severe deafness, of twelve years' 
duration, has been by this means, and by one or two 
subsequent repetitions of the inflating process, with 
local applications, completely cured. 

In other instanceis, and often, the malleus is 
strongly drawn inwards by thickening and sub- 
sequent retraction of the mucous membrane and the 
tendon of the tensor tympani muscle ; so that it 
appears in perspective greatly foreshortenedy in 
which case the processus brevis or small round 
tubercle at its upper extremity becomes more pro- 
minent, and is in fact the only portion of the bone 
seen. The appearance is particularly indicative of 
long-continued occlusion of the Eustachian tube, 
when the whole membrana tympani presents a most 
marked inward curvature, in consequence of the 
air becoming absorbed withinside the drum, while 
the usual atmospheric pressure (of about 7 lbs.) is 
exerted upon it from without. But this excessive 
concavity is not unfrequently observed, even when 
the Eustachian tube is not occluded ; and in such 
a case, if the membrane does not move outwards, 
OT only portions of it do so, during the employment 
of the air douche by the Politzer bag, or through 
the catheter — we may infer that adhesions exist on 
its inner side, within the tympanum, tying it to 



t» 
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tiie walls of the latter. The movements of the 
membrana tympanic and the various forms which it 
assumes^ are sometimes brought into view by using 
Siegle^s pneumatic speculum.* 

Calcareous and atheromatous deposits which 
occasionally occur in the course of chronic catarrh^ 
are easily recognised on inspection of the mem- 
brana tympani. They are by no means unfrequent, 
and when their presence is attended with a very 
high degree of deafness^ it may be surmised that 
similar earthy deposits are present on the membrane 
of the fenestra rotunda^ and about the foot of the 
stapes. Usually they form on the membrana tym« 
pani cresoent-shapect or semilunar opacities of a 
whitish-grey colour, quite distinctly separated from 
the surrounding tissues. Wilde has likened them 
to the arcus senilis of the cornea. Since attention 
has been more particularly drawn to these cal- 
careous masses, it has been observed that they are 
very various in form, extent, locality, and struc- 
ture. Sometimes they involve all the layers of the 
membrana tympani, and sometimes may exist only 
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* This iogenious instrument conBiata of a speoulum at one end 
of a small air-tight vulcanite box, and a lens magnifying slightly, at 
the* other, through whidfc the surgeon looks. A piece of elastic 
tubing oontmunieates with the box, through which suction can be 
made. When this contrivance is tightly inserted in the meatus, 
and the aiv exhausted^ the membrana tympani may be seen through 
the lens to moye, eitheir in part or wholly, and thus the adherent 
portions are identified. I have been several times informed that an 
instrument ol iUm kind was made use of by ^ aged aurist to, as 
he stated, '*draw the wax" (1) 
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in the inner mucous layer, wlule the outer surface^ 
is unchanged in brilliancy. 

Another of the many diversified appearances of 
the membrana tympani which come to view^ more 
especially when the air douche is employed, is what 
have been called by Politzer '' bleb-like prominences/' 
These may arise from loss of substance in the 
mucous and fibrous layers ; in which case the im- 
pelled air gets between the latter {the substantia 
propria) and the dermoid layer; or there is a 
hernial protrusion of the mucous layer between 
the two external ones. From my own observations 
I can confirm these statements (first made by Yon 
Troltsch], and must add a third mode by which 
these appearances may be presumed to arise, occur- 
ring more frequently, and which I have noticed in 
my sixth Lecture, page .116. They are there 
designated by me from their origin, emphysema of 
the membrana tympani. Lastly, might be specified 
several forms of bulgings or protnmons^ which are 
the result of interstitial exudations or of accumu- 
lations of serum, mucus, pus, &c., in the tympanic 
cavity.* A detailed description of all these patho- 
logical changes in the membrana tympani is per- 
fectly impracticable, and would, if given, be com- 
prehended by only an earnest and devoted student 

* See Hintoiii ''On Aoouroulation of Muoas within the T3rm- 
panom, and ita Treatment by Incision of the Membrana Tympani" 
{Oujfa ffospitiU JteporU, 1869) ; hot some of the pathological changes 
in the membrane ther^ described, are, I belieye, dae to causes other 
than those to which they are attributed. 
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of aural surgery. It is^ however^ only through a 
competent knowledge of the anatomy of the healthy 
membrana tympani and of its morbid appearances in 
the living,^ that we can ever hope to fully un* 
derstand the course of a chronic catarrhal 
affSection^ and to form thereby such a correct diag«- 
nosis as shall lead to successful treatment and 
permanent cure. 



* An outline of the anatomy and appearanoeg in liealth wai given 
in Leotore IIL 
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CHEONic AUEAL CATARBH — Continued. 

Gbntlbmbn^ — ^I now pass on to consider the 
Eustachian tube in chronic aural catarrh.^ It 
cannot be too steadily borne in mind that any 
abnormal condition of this canal must have an 
effect upon the cavity of the tympanum^ and upon 
its external membrane. To produce impairment of 
hearing, it is not necessary that the mucous mem- 
brane lining the tympanic cavity should always 
participate in the morbid changes caused by chronic 
catarrh at the other extremity of the tube (viz., in 
the pharynx, fauces, nose, &c.), for you have seen 
scores of cases in which the deafness has been very 
considerable, and of long duration, cured rapidly 
and completely by a few puffs with the invaluable 
Politzer bag. In such instances we may be tole- 
rably certain that no important structural disease 
exists in the cavity of the drum, in its lining mem- 



* An outline of the anatomy and functions of the Eustachian tube 
is given at page 80* 
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\kvw% or ift the wQmVw^ tympftnl Wwe it otbor^ 
iroe, the mere iuflattw, by r^t wag m tQ the i^wde 
pf the typapa»uro, cq^ld ncrt Iwve giveji auoh itt- 
stantaneoas relief to the hardness of hoftring. 

I hi^ve fthre^dy said • mueh ^pQ» the roeph wism 
«f the Eu^tftQhiai^ tub^jt the cwwe of i^ymptonaa, 
ilX^<J itft gewraj, pathology^ ia. acwte (catarrhal bx- 
flammatiQnj bat I «till fe^l it noQesisaryto <ivell 
ftwther upon, the pyoofe pf intimate cpnue^tion ben 
tweeA the disease* of the throat aud pf the widdle 
ewf---that is, hetweeix the pharyageal and ivural 
terxniftfttionaf of the'Eustachian tnbe^ 

The foUpving is an e\traet fk)^,. Sir WiUia» 
WiWe'* '' Awral Swgery -"i-^'^ Were- we tp put 

implicit faith ift the. vritings pf anthpjfsi or tp qupte 
authoritipft Mfoi^ diseases pf the Ett<taehian tube, 
we ahaiAW he led tp heUeye^ that the affeetioiw <rf 
that pprtipft pf the middle ^x aj?e of epmmpn 

pecurrence. With, howeve?, the e^eeptipn. pf, &q. 
^, [exceptip»a speeifted], J ftiuk that dis^ease pf 
thftt pprtie© of the auditory app^iratu^ is »eithei^ a 

* ^eotarQ VUI., page 189 ; and those who desire to make them- 
selves acqaaiated wiik Hie most receirt iBYestigatioBS ^cnd modem 
tSfey^ IW t<> t^e, ftwct^i^ «i^ f^ip^tojoM ^hAr^tw^ fn^ relations q£ 
the Eus^hMtn tube, will fin4 advantage in reading Dr. O&go'B.T^' 
oondite essay, published in the Brit^K and Foreign Medico-Chirur' 
Ufmf' Bmm foir «Iap.iiMy iva^dj ^Tuly^ X^ati Tojabe^'s "Autal 

^mri^ry^'' pag^ 189., i^d an artisle. in the Lmcet, January; 16^^ 186^ 
Ih this last some novel ideas, supported by personal experiments, are 
eAunciatfid^ and tMojA, I hoip^ mater^^Si fon reconcUtog thosc^ difr 
Cewn.cw of Q^iiioR whifiU kiy^ lu^riip e:^iste4 vnon^ phjfsiojfljiifllii 
on this most important subject. 

t Wilde'l» <^4iu«l Surgery,'^ page Sd5. 
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frequent nor a naual cause of deafness. Further^, 
morey it remains to be proved that an imperviom 
eondition of this canal is, as generally supposed, a 
caiise of. deqfness" 

Such are the words of our usually most correct^ 
accomplished^ and unprejudiced living British^ 
mriter on ear disease. It is evident that he must: 
have overlooked the. close anatomical^ as well as 
functional^ connexion between throat and ear^ and^ 
as a matter of course also^ insufBciently noted their 
pathology. Many other authors have also touched 
upon this subject more slightly than its importance 
demands ; and for these reasons I feel justified in 
keeping your attention fixed upon it for a longer 
time than I otherwise should have done. 

The structure of the Eustachian tube^ its con- 
tinuation from the pharynx^ ita development and 
functional laws^ and the effects of treatment^ all 
confirm the impression that a catarrh of its lining 
membrane must almost necessarily result from a 
$dmilar affection in the throat. Our daily observa-? 
tion leads to this opinion^ as well as the frequent 
testimony of intelligent and unprejudiced patients 
who^ without any pressing questions^ almost always 
tell us that their deafness has proceeded '^ from a 
cold/^ or what is tantamount to it^ a catarrhal ail-« 
ment of some kind or another^ including scarlatina^^ 
measles^ &c. Finally^ it may be taken as an estar 
blished fact^ that the Eustachian tube will readily 
participate both in the congestive swellings and 
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« 

etudations resulting from chronic catarrhal inflam- 
itiation of the faucal mucous membrane^ and that 
ittere continuity of surface and' similarity in struc« 
ture^ will cause the same disease to extend up ita 
irhole length into the tympanal cavity^ and produce 
those effects already described as most destructive 
tO' hearing. But the inflammatory process^ espe* 
dally in the chronic form^ may^ and often does^ 
stop short in some portion of the Eustachian tube^ 
p^isely as happens with inflammations of other 
mucous canals terminating in cavities^ but which 
iBEteA not here be specified. It can be proved that 
any physical cause or morbid process whatever^ 
which obstructs or closes the Eustachian tube> may^ 
per 86, occasion deafness oS a very high degree, such 
as totally to debar the patient from hearing con- 
versation unless addressed to him in loud tones, or 
shouted into the ears. I could adduce numerous 
instances (one is cited at page 17) in which, upon 
ri^storing the patency of this auro-tympanid canalj 
th6 extreme deafness instantly vanished; How 
this deafoess was produced by a continuation ci 
diseased conditions into the Eustachian tube, prac- 
tical experience and a sufficient number of posU 
ntbrtem examinations have enabled us to define with 
certainty. In the first place, any considerable 
hyperaemia, swelling or thickening of the pharyngeal 
mucous membrane, will extend into the faucal end 
of the tube, and gradually pass on to the upper 
portion, where it is naturally very narrow^ and will 
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in oonsequfliiice ea«ily become closed^ and when it is 
dosed^ all €»mmume«tioa betwe^i the throat and 
ear is cut off« No supply of air now being able to 
enter the dmm^ that which was contained within 
it at the time of dosnre wiU hy degrees become 
ab8orbed> while the Jitmospheric pressure on the 
wtiide of the dnimwhead> continning in its usual 
force, wffl press the>inembrana tympani as well as 
the whole chain of ossicles^ inwards. The effect (tf 
this is, as you have several times been informed, to 
impede or destroy vibration in these parts to such 
an extent ^hat sounds are {prevented from reaching 
the intemsd ear,* 

This deafness to external . aoonds will assuredly 
eo:ntinne aa long aa> the tub^ remains impervious ; 
even for years, as in the Case No. 3, hereafter to 
be detailed^ In the second places closure of the 
tnbe/wiU con^o mucus, pus^ and all other secror 
tions sxt exudatioivi within the tympanic cavity, and 
tbus bring about an. abnormal condition of this part 
of the middle ear-**^ prolific source of subsequent 
disease^ whiejh, if long continued, may terminate in 
confirmed and irremediaWe deafness. This course 
QX sequence of anral disease, from continuity of 
mneousi atn^tcture, is^ I do not hesitate to declare, 
in my opinion, beyond all others in frequency and 
in importance. We shali,. therefore, not expend 
oiw time without profit in considering most care- 
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l&ny the chYOnio cut^itrhal afibctiond of the throat 
and nasd-phaiTngeal spacee^ which thuft so severely 
sBd injtiriotisly influence the Eustachian ttibe atid 
tympanum. 

One of the most immediate and commonest caasea 
of obstruction of tht Eustachian tube is congested 
and thickened mucous membrane, A general hyper- 
trophied state of the lining membrane of the fauces> 
soft palate^ and posterior nares^ is observed most 
generally in children and young persons of an un*' 
healthy or scrofulous constitution. OcoasionaUy 
all the mucous sur&ces which can be brought to 
view on looking into the throat are reddened^ oou-^ 
gested, and swollen ; and if at the same time the 
tonsils are enlarged^ the boundaries and borders of 
the palatine arches are so approidmated as to 
narrow and almost close the entrance into the 
pharynx. 

An enlargement of these glands (the tonsils)^ 
so great as to make them meet in the centre^ much 
interferes with deglutition and respiration* Small 
or soft morsels of food only are swallowed) and the 
child snores in its sleep^ breathes habitually with 
the mouth open^ and articulates badly. Sometimes^ 
besides touching in the median line^ the tonsils 
encroach upwards^ towards or beyond the free 
border of the soft palate^ and downwards so low as 
to be hidden from view until the base of the tongue 
is pressed down. The mucous membrane covering 
'them is almost always thicks and aeldom without 
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redness s«nd ^ increased vascularity. The diseas^ 
tonsils present an uneven^ pitted surface^ sometimes 
jalcerated in spots^ .very commonly small points ci 
thick tenacious secretion of a yellowish colour and 
snuoo^^puruleiit character exude from it^ marking 
the orifices of some of the ducts which lead into 
the substance of the gland-tisaue. This vitiated 
«ticky ^nidation collects especially 4uring tJie 
nighty and covers the fauces and upper walls of the 
pharynx ; doubtless also getting into the Eustachiaii 
tubes^ and preventing the free renewal of air w 
"the tympanum when their mouths are opened. In 
these cases^ and in others where the enlarged glands 
project above the soft palate^ deafness is usually 
complained of> but this symptom is only a con>- 
comitant^ and is not caused by actual pressure of 
the tonsils upon the orifices of the Eustachian 
tubes so as to close them^ as was formerly, supposed 
by Dr. Yearsley. The deafiaess appears rather to 
depend upon the thickenedcondition of the mucous 
membrane which^ extending from the .tonsils and 
'&uces; runs up into and lines the tube. For this 
reason there is always danger of chronic catarrhal 
.affections producing deafness^ even when the ton- 
sillary enlargement is not. great. Although the 
tonsils do not encroach so high up as to press 
directly upon the orifices of the tubes, they may 
cause a 4lisplacemait bf them by pushing up the 
posterior Areh of the palate and the base of the 
wuvula, occasioning much difficulty in passing the 
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'catheter^ or even prerenting altogether its being 
introduced. 

Among the causes of defective hearing is also the 
^growth of ''vegetations/' -which spring from the 
"vralls of the naso<>ph&ryngeal cavity.* Sometimes 
they occur in groups^ and smaller harder ones are 
fotmd on the inner surface of the Eustachian tubeft 
l^emselVes. They frequently accompany chronic 
tonsiHary disease^ and a thickened or swelled con- 
dition of the soft palate^ greatly impairing the 
mobility -of the latter^ and materially interfering 
^th speech. The patient's voice is truly said by 
Dr. Meyer to be " singularly wanting in resonance^ 
and the usual coiisonants cannot be pronounced^ 
exactly &sin a common cold ; patients thus affected 
being unable to pronOuUce the nasal sounds^ ' m' 
or ' »/ will say ' cbbbod' instead of ' common/ 
' doze' or 'lose' instead' 6f 'nose/ ' sogg' for ' song/ 



* These " granulations*' were described by Dr. Wagner in the 
AtMo fii/r OhrenheUhtmde, yu, page 818, 1865; and quite re- 
cently Dr. Meyer, of Oopenhagen, wrote an excellent paper on the 
^'Pathology, Diagnosis, an4 Treatment of Adenoid Vegetations in 
the Naso- Pharyngeal Cayity," which was read at a meeting of the 
Medico-Chirurgical Society, and appears in rol. liii. o£ their Trans- 
iKtionSj 1870. Theae ''adenoid growths" appear to me to be the 
same "granulations" described by Dr. Wagner, and which we 
eannot fail to notice if the throat has been thoroughly examined by 
the laryngoscope and with the finger. 

You need not quite acquiesce in Dr. Meyer^s opinion, that "a 
deaf patient who breathes' through th^ mouth and has a thin com- 
pressed nose is affected with vegetations in the naso-pharyngeal 
cavity, and to confirm this we do not even require to notice the 
«peedi." 
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KHA beitig likevtee tiHable to breatlie through tlie 
nose^ they are compelled to keep the mouth couv* 
tintldly 6pe&/^ th}&^ Teget&tiong or gJTanuIatibns 
abt injurioilily by keeping the surroundlug mucous 
tfitetn^^ in a state of chronic swellings aud in a 
reddish) p)^> infiltrated condition^ which ikvoura 
faype!rts66retion in tho Sustaohian canals. This will 
gradually increase^ and b& propagated to the tym^ 
panum^ there to set tip Catarrhal symptoms of a 
more acute description^ which may lead to oblite^ 
riition of its eatity^ or to what is less disastrous-^ 
perforation of the tnembran* tympanic (I reifer 
you to Caste NOv 4.) Lastly> after what has been 
said inegarding the multifkidous oausi^ of £usta»- 
chian-^tube obstruction^ you will be prepared to 
comprehend that ^^^erutei 90Te throat' (to use 
the familiar term which is so well understood 
by everybody), hypertoophy of the pharyngeal 
glands^ tumours of the soft palate and fauces^ 
&c. — in fact, any morbid or catarrhal affection 
whatever which interferes with the perfect action 
of the Eustachian tube or its muscles, may 
impair the hearing temporarily^ severely^ Or per- 
manently. 

Congenital fissure or ^^ ct^t palate'^ is a cause of 
deafness by deranging the action of the palatine 
muscles (which are^ as you know, also muscles of 
the Eustachian tube), and Otherwise by thickening 
the continuous parts of the mucous membrane. 
The effects being catarrhal, I must notice theui. 
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Dieflfenbacli has shown that ^^ most patients with 
cleft palate are hard of hearing/^* 

In addition to mucom plugs and coverings at the 
orifices of the tubes^ nasal or pharyngeal polypi, 
large ulcerated surfaces (specific or otherwise), 
membranous adhesions, stricture, and other con- 
ditions more rarely occurring as causes of obstruc- 
tion in the Eustachian tube, I must not omit to 
mention what is called relaxation of the mucous 
membrane of the fauces, I do not class this latter 
affection with those just described as thickenings, 
though the symptoms are not dissimilar, because it 
more generally occurs in adults and persons who 
are debilitated from overwork, and are subject to 
indigestion. It also is seen in those who are over- 
indulgent and irregular in their habits. 
. The physical cause of the obstruction (as de- 
scribed by Toynbee) appears to be a relaxed con- 
dition of the mucous membrane covering the faucal 
orifice of the tube, so that its muscles are unable 
to separate the lips sufficiently to admit air. The 
exciting cause is often a cold. There is usually no 
history of a previous disease of the ears, the deaf- 
ness coming on slowly, and gradually increasing, 
until the patient is unable to hear ordinary con- 
versation, and requires to be spoken to in a loud 



* In the Laiicet for March 6th, 1869, 1 reported a case where deaf* 
ness dependent upon cleft palate in a child seven years of age was 
cured by the use of the pneumatic speculum and by simple applica> 
tions to the throat. 



^ i 
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tone of voice.* It is remarked by Mr. Hinton that 
'^ those who smoke to excess are especially liable to 
deafness from this cause/' My own observations, 
however, have hitherto failed me in tracing the in- 
firmity to snch a habit. 

Middle-aged patients suffering in this way are 
generally weak and debilitated, looking pallid and 
out of tone. On examination, the mucous membrane 
of the fauces is less red than usual, or pale and 
flabby ; it may be hanging in folds on each side the 
arches of the palate, and traversed by streaky blood- 
vessels or distended veins. The " relaxed uvula" in 
consequence of the palatine muscles having lost their 
contractile power, is too pendulous, sometimes 
hanging so low as to touch and rest upon the dorsum 
of the tongue. The term " relaxed^' does not, how- 
ever, always describe correctly the altered condi- 
tion of the uvula, for it may be thickened and not 
elongated, but the latter is the more usual appearance. 
It may be oedematous, infiltrated with serum^ and 
softer than natural, or obliquely placed between the 
tonsils and the arches of the palate. Occasionally, 
on attempting to pass the catheter, after failure of 
inflation by the Politzer bag to restore patency in the 
tubes, we come upon a projecting mass of relaxed 
mucous membrane which has arched the soft palate 
forwards, and gives a peculiar " doughy'^ feel at the 
end of the instrument. I have several times found 



'* Diseases of the Ear," pages 211, 212. 



OF MASTOID CELLS. 195 

resistance to the passage of the latter into the 
Eustachian tube from such folding of the membrane 
which seems to act like a valve at its faucal orifice. 
Such are instances of relaxed mucous membrane. 

Chronic catarrhal inflammation of the mastoid cells. 

As it seems to be doubtful whether the mastoid 
cells are ever primarily aflFected, and without contem- 
poraneous disease of the tympanic cavity^ I have not 
noticed their pathology before when treating of the 
acute form of aural catarrh. That they become 
secondarily aflFected^ by extension of inflammatory 
action from the tympanum, is a matter of every- 
day experience. 

Perhaps the only exception which can be allowed 
in respect of an idiopathic aflFection, in which the 
tympanum is not involved (or does not appear to be 
involved), is when certain fatty, chalky, scrofulous or 
other deposits occur in the mastoid cells, and are not 
at the same time found in the tympanum. In otitis, 
or the purulent form of aural catarrh, such as arises 
from the exanthemata, the mastoid process seldom 
escapes implication ; but this serious disease, leading 
occasionally to a fatal result, belongs more properly 
to a future part of our subject, and will be attended 
to later.* We cannot, however, understand the 
pathology of the mastoid cells, nor even how far a 



Vide " Essay on Scarlet Fever.** 
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chronic catarrh in them aflfects the hearing, until we 
have acquired a clear idea of their functions and 
physiological importance ; for in this way only can 
we determine the amount of significance to be at- 
tached to any particular manifested disease in these 
parts. Mr. Toynbee pointed out, that at birth and 
during childhood the mastoid process is in a rudi- 
mentary state, and its form is very different indeed 
from what it becomes later on in life. He also 
carefully demonstrated by dissection dinA. post-mortem 
examinations of the temporal bones of children who 
had died of caries and abscess in the brain from the 
effects of catarrhal inflammation, that disease oc- 
curring in the mastoid process during childhood 
produces entirely different results from those which 
follow it when occurring at a later period. You 
must therefore make yourselves thoroughly acquainted 
with the peculiar conformation of these cells, and 
their anatomical relations to the tympanum, before 
entering upon the study of their diseases. By dis- 
section with your own hands, and not from descrip- 
tions given by another person, can such knowledge 
be obtained. 

With regard to functioUy the mastoid cells may be 
considered as an amplification of the tympanum, or 
an appendage to that cavity. It seems to be an 
accepted opinion that this porous, light, yet firm and 
stable cellular structure acts as a sort of reservoir 
for air to the drum, with which the cells freely com- 
municate. Being placed immediately opposite to the 
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entrance of the Eustachian tube^ air easily passes 
into the mastoid cells, and is set in motion by acoustic 
vibrations impinging upon the membrana tympani. 
And when that membrane is extensively perforated, 
or lost through disease, the air contained in this 
amalgamated cavity is influenced greatly by the 
sonorous impulses from without. By bearing the 
last-mentioned circumstances in mind, you will 
understand how an excellent degree of hearing may 
be attained, even under such deficiency, when the 
little plug of cotton wool (Yearsley's so-called ^^ arti- 
ficial tympanum ") is inserted against the ossicles, 
or sometimes against the stapes, if that be the only 
one remaining. 

It has often happened, that when the mastoid cells 
have been filled up, by congestive swelling of their 
lining membrane, or by accumulations of mucus, 
pus, &c., and the air contained in them has thus 
become greatly diminished, the membrana tympani 
has suddenly burst during sneezing, coughing, or a 
violent blowing of the nose ; and my opinion is, that 
were it not for this auxiliary arrangement of pouches 
into which air may be occasionally compressed, any 
sudden, loud, and unexpected sounds, such as gun- 
firing, the explosion of shells in warfare, or even a 
box on the ear, would cause rupture of the drum-head 
to be much more frequent than it is. In truth, it is 
quite an allowable "scientific use of the imagination '* 
to state that if the tympanum (which you know is 
only the size of a small nutshell) were the sole air- 



i 
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containing cavity, few of ns would be in possession 
of a sound unruptured drum-head. 

Symptoms of chronic aural catarrh. 

The objective symptoms, or appearances of those 
parts of the middle ear liable to chronic catarrh, and 
which can be brought under inspection, having al- 
ready been detailed, it only now remains for me to 
notice the subjective signs, or those experienced by 
the patient. Deafness is generally the most promi- 
nent one complained of; although it may be so trivial 
in degree that attention has not been seriously called 
to it until singing in the ears, or some other distress- 
ing sensation, has become sufficiently urgent to impel 
the patient to seek advice. The defect in hearing has 
perhaps increased so gradually and imperceptibly that 
no particular time or cause can be assigned. Catar- 
rhal aflFections of the middle ear so frequently have 
commenced in infancy or childhood that there is diffi- 
culty in getting history, and in reply to the question 
as to " duration of disease,^' we are often told, "1 was 
deaf from infancy,^' ^^ I never recollect hearing well,^^ 
and the like. Again, if the patients' attention has 
not been drawn to their infirmity by pain, tinnitus, 
irritation of the ears, or any other unusual sensation, 
it is quite common for them and their friends to con- 
sider the case as one of" nervous deafaess.^' Fortu- 

• 

nately, however, this illusion is dispelled in a large 
proportion of these instances by our modem and 
more exact methods of examination. This slow and 
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insidious advance of deafness indicates that the mis- 
chief is the more serious, probably thickening* of the 
mucous membrane of the tympanic cavity, but the 
degree of deafness depends not so much upon the 
amount or extent of the thickening, exudations, or 
depositions, as upon their situation. For instance, 
we find that extensive morbid alterations, and even 
losses of structure in the membrana tympani and the 
mastoid cells, may occur without much hardness of 
hearing; while, on the other hand, very slight changes 
or deposits on the membrane covering the fenestrae 
and in the parts which conduct sound to the laby- 
rinth, will impair hearing to such an extent as to 
cause almost total deafness. The degree of deafness 
will consequently, with other symptoms, indicate 
tolerably well the locality implicated. 

TinmtuSj or singing in the €ars, is one of the many 
symptoms, and the commonest subjective one, and 
often forms the principal complaint, when the deaf- 
ness has slowly stolen on. Wilde,t describing these 
nural sensations, says : — 

'^ ' Noises in the ears ' is certainly one of the most 
distressing, as well as the most frequent symptom 
attendant upon affections of the organs of hearing. 
It is one common to almost all, and peculiar to none 
of the diseases of the ear. Like muscse volitantes in 



* I use this tenn as a conveniei^t one to denote a certain devia- 
tion from the healthy condition of tins lining membrane, which is 
characterized by increase of substance brought about hy ^ny one of 
various causes. 

t " Aufal Surgery,^ pages 68 and Si. 
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the eye, it may exist as an isolated symptom, or it 
may be an attendant npon several aural diseases. It 
is often caused by cerebral disease ; it is sometimes 
an accompaniment of derangement of the circulatory, 
digestive, or uterine organs ; of congestion of the 
brain, haemorrhage, hypochondria, hysteria, chlorosis, 
anaemia, typhus, influenza, or simple catarrh; of 
closure of the external meatus, obstruction of the 
Eustachian tube, and impaction of the auditory pas- 
sage with wax ; a foreign body, or even a hair resting 
on the tympanal membrane, as well as engorgement 
of the lining membrane, or mucous collections in the 
tympanic cavity, and also nervous deafness — these 
will all produce it. Furthermore, we may remove 
the original disease, give a healthy action to the 
aflFected organ, and restore its function, yet the noise 
will remain. So great is the discomfort which it 
gives that persons incurably deaf, and who are quite 
conscious of the impossibility of restoring their hear- 
ing, will still apply to be relieved from this haunting 
and most annoying symptom. The peculiar cha- 
racters of the tinnitiis and the noises to which it is 
likened, are as variable as sound itself. I think the 
descriptions which patients give of the noise which 
they experience depend, to a certain degree, upon 
their fancy, their graphic powers of explanation, and 
not unfrequently upon their rank in life, or the posi- 
tion in which they have been placed, and the sounds 
with which they are most familiar — thus, persons 
from the country, or rural districts, draw their simili- 
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tudes from the objects and noises by which they have 
been surrounded^ as the falling and rushing of water, 
the singing of birds, buzzing of bees, and the waving 
or rustling of trees ; while, on the other hand, persons 
Kving in towns, or in the vicinity of machinery or 
manufactures, say that they hear the rolling of car- 
riages, hammerings, and the various noises caused by 
steam engines. Servants almost invariably add to 
their other complaints that they suffer from ^the 
ringing of bells ^ in their ears. The tidal sound, or 
that which we can produce by holding a conch-shell 
to the ear, is, however, most frequently complained of. 
Sometimes the tinnitus exists as an isolated symptom; 
but in several such cases I have remarked that sooner 
or later either aural or cerebral disease manifested 
itself. Removing the cause, and curing the deafness 
will often, but not always, relieve the patient of the 
noise.^^ 

With every line I have read to you I cordially 
agree ; but my present object is to treat of this sub- 
jective aural symptom only so far as it relates to and 
depends upon a chronic catarrhal affection of the ear. 
Morbid anatomy, more accurate methods of examina- 
tion, and a stricter observation of the physical signs 
accompanying this disease, have in a great measure 
cleared up the mystery surrounding the production 
of ^^ noises in the ears or head.^' As chronic catarrh is 
the commonest form of deafness, so is tinnitus aurium 
the most frequent result or sign of it. I will briefly 
enumerate the abnormal conditions of the various 
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parts of the middle ear which appear to be the 
usual exciting causes of this disturbing symptom. 
Firsts the state of the membrana tympani. In acute 
catarrh of this part it is almost always present (see 
page 132), and we likewise find tinnitus accompanying 
the more chronic form of catarrh when there is over- 
tension, or the opposite condition of collapse, or 
whenever the membrana tympani is rendered invi- 
bratile. Pressure of wax,* and fluid, or thick dis- 
charges on the outside, accumulations of serum, 
mucous, or other fluid, or semi-fluid collections, 
earthy or fatty deposits, and membranous bands on 
the inside, are causes of tinnitus. Even such 
hypersemia and slight amount of hypersecretion of 
the mucous membrane of the tympanic cavity as 
occur during an attack of influenza, common cold, 
or sore throat, or when there is increased circula- 
tion from indulgence in stimulants, taking quinine 
and strong ferruginous tonics, are all causes suffi- 
cient to give rise to tinnitus, and if, in addition, 
the Eustachian tube be closed, the noise in the ears 
is sure to be aggravdted.f The supposition that the 



* See a case of this kind, rather peculiar from its having been 
overlooked, related on page 18. 

t A physician, eminent in a special department at one of our 
hospitals, applied the other day to me on account of this trouble- 
some symptom, unaccompanied by much deafness. I ascertained 
that he was taking iron, with three-and-a-half grain doses of 
quinine, and thus had produced congestion of the mucous mem. 
brane of the Eustachian tube (and probably also to a slight extent 
a similar state of the tympanic cavity), so as temporarily to close 
the former. A puff or two with the Poiitzer bag cured him. 
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condition of the membrana tympani is the chief 
agent in the production of tinnitus aurium derives 
strong probability from the fact that when a per- 
foration of it^ or any large loss of its substance 
from ulceration or the suppurative process occurs, 
through which secretions, &c., from within the tym- 
panum are freely discharged, tinnitus is scarcely 
ever a prominent symptom. The noises also cease 
when we incise or perforate it artificially, so that 
this operation is occasionally submitted to by 
•patients for the purpose of obtaining relief from 
them. 

Now, remembering what has been stated regard- 
ing the functions and diseases of the tympanic 
structure, and noting the foregoing instances, you 
will not have failed to perceive that tinnitus has 
depended upon some abnormal pressure upon the 
nervous expansion in the labyrinth. The mem- 
brana tympani presses the ossicula inwards, and 
therefore, the base of the stapes upon the fluid 
where the auditory nerve is distributed ; or it may 
be so rigid, tense, and unyielding, that the secretions 
within the drum press unduly upon the still more 
delicate membrane of the fenestra rotunda. Thick- 
ening and great tension of the lining tympanic 
membrane do the same thing. When, in a case 
of aural catarrh, tinnitus and deafness are simul- 
taneous in their commencement, they will increase 
proportionately, and it is obvious that in this in- 
stance both must depend upon some alteration in 
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the conducting apparatus, by which its acoustic 
properties have been interfered with. For example, 
a little film of mucus, spread over the inner side 
of the membrana tympani, is sufficient to alter the 
periodicity of its atmospheric vibrations, or even 
partially to quench them. Thus, deafness and 
tinnitus will co-exist here. But as soon as the 
removal or dispersion of the coating from the mem- 
brana tympani occurs (generally indicated by a pop 
or crack), both symptoms will together instan- 
taneously vanish, perhaps never to return until the 
next attack of catarrh. We are amply warranted 
by facts like these in concluding that the membrana 
tympani is generally in some way or another con- 
cerned in causing tinnitus. 

Sometimes distension of the blood-vessels in the 
tympanic cavity renders the circulation within them 
audible to the patient, who is sensible of a kind of 
'^beating sound,'^ which can be diminished, or 
altogether stopped, by pressure upon the carotid 
artery. So resonant, in fact, is the cavity of the 
drum, that we find provision made against the oc- 
currence within it of even such minute noise as the 
contraction of the fibres of the tiny ossicular 
muscles. These are shielded in bony canals, and 
only their slender tendons enter the drum, to be- 
come attached to the malleus and stapes.* Para- 



* Several years since, when treating (not in print) of the various 
functions of the tympanum, I endeavoured to demonstrate that the 
contractions of the stapedius and tensor tympani muscles would in- 
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lysis of the tensor tympani, or, as conjectured by 
Politzer, shortening of the tendon belonging to this 
muscle, may, whether accompanied or not by any 
other condition tending to increase intra-auricular 
pressure, of course cause most troublesome tinnitus ; 
so that the almost universal occurrence of this 
symptom in chronic catarrh may be expected. 

Next in frequency to interference with the mem- 
brana tympani, arising from one or other of the 
pathological changes above referred to, I am in- 
clined to place closure of the Eustachian tube as 
the most common cause of '^ singing in the ears/' 
This also, on analysis, proves to be such, not 
directly, but in the manner following : — A closed 
tube necessitates a too great curvature inwards 
of the membrana tympani, and consequently an 
abnormal pressure upon the nervous expansion 
within the labyrinth, as has so repeatedly been 
explained. 

Another characteristic symptom in chronic catarrh 
bearing some analogy to tinnitus, is a feeling of 



evitably be heard, to the confusion of other sonorous vibration s, 
were their fleshy fibres not incased in such bony surroundings as 
the pyramid and the other distinct canal parallel with the Eustachian 
tube. More recently (in the Medico-Chirv/rgical Review, April, 1867), 
Dr. Jago has drawn attention to the same anatomical fact, and ap- 
parently attributes to it the same significance as I have done, when 
he remarks, *■ ' Hence there is a careful provision against the con- 
veyance of the sounds of these contractions of muscles to the audi- 
tory path." Dr. Jago is, as far as I am aware, the only writer of 
eminence on acoustic physiology who has noticed the important 
bearing which such a mechanical arrangement must have upon the 
tympanic functions. 
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heaviness and fulness in the ears, as if they were 
"stopped up/^ which is increased by any cause 
producing interference with the aural or cerebral 
circulation, A hearty meal^ drinking wine, violent 
or unwonted exercise, or any similar excitants and 
stimulants will sometimes occasion it, and so will 
mental or bodily fatigue, nervous depression, seden- 
tary occupations, and too close application to study. 
These sensations, or some form of tinnitus, usually 
accompany every severe cold in the head, and they 
will sometimes linger after the high degree of deaf- 
ness has passed away, although more commonly 
they increase or decrease, pari passu, with the 
hearing power. We must consider these cases as 
less hopeful of relief, or cure by treatment, than 
those in which the impairment of hearing is unat- 
tended by any of the subjective symptoms we are 
now discussing : because, when they persist, actual 
pathological changes are probably added to the 
hyperseraia of the tympanic mucous membrane. 

Certain blowing, hissing, or pulsating sounds oc- 
casionally complained of, may be referred to some 
irregularity in the vascular system of the middle 
ear. Enlargement or even constriction of the 
capillaries in the tympanum would transmit a noise 
to the labyrinth, — so extremely resonant is the 
former portion of the organ ; and I agree on this 
point with Dr. Jago, rather than with Mr. Hinton, 
who thinks '^it may be held probable that any 
considerable amount of tinnitus seldom exists with- 
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out somewhat of morbidly increased irritability of 
the auditory nerve/^* The above-mentioned symp- 
toms of fulness and pressure in the ears may increase 
to severe headache ; great nervous irritability, ver- 
tigo, and even sickness may also occur. These 
appear strange ailments to be thus connected with 
a chronic aural catarrh, yet we not infrequently 
find that a purely local treatment relieves the 
patient from them, especially when the air-douche 
is used. A feeling of lightness, quiet and freedom 
takes the place of noise, fulness and oppression. 

Time will not permit me to go into this matter 
so fiilly as I could wish. The significance of tin- 
nitus, as almost invariably a concomitant of chronic 
aural catarrh, is certainly better understood at pre- 
sent than formerly, and, therefore, it ought now to 
be less empirically treated. The subject may per- 
haps be summarized by saying that those forms of 
tinnitus which relate most to sensation may be 
considered as a kind of neuralgia of a reflex cha- 
racter, induced by contemporaneous aflfection of the 
nerves belonging to the tympanum and adjacent 
parts, such as the trigeminus, glosso-pharyngeal, 
the otic ganglion, and sjonpathetic plexuses ; while 
the severer symptoms of the same class, such as 
vomiting and vertigo, &c., are to be associated with 



* The pathology of this subject has, I would fain believe, made 
progress since the latter author wrote in his Supplement to Toynbee^s 
work (1867), '*It would seem better that the causes of tinnitus 
iBhould be held as yet a very open question." 
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intra-auricular pressure (that is, pressure upon the 
labyrinth fluid, or on the auditory nerve-expansion 
itself, as in the so-termed Meniere disease) in a 
manner already explained. 

The facts referred to in the foregoing pages, 
and the observations and deductions to be drawn 
from them, must be made thoroughly your own, if 
you would avoid the common error of imputing 
tinnitus, really arising from catarrhal inflammation 
of the middle ear, to a primary afiection of the 
auditory nerve. Unless we are able to connect 
this most important, distressing, and undeflnable 
symptom, with the discoverable morbid conditions 
in the ear itself, we shall never diminish the 
number of cases of ^^ nervous deafness,^^ so called, — 
certainly shall never reduce them to the proportion 
afforded by my own experience, that is, to less than 
one per cent, of all aural diseases. 
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LECTURE XI.. 



CHROOTC AUftAli CATAJtltH— ^Onftntt^rf. 

Gentlemen^ — ^The appearances of the ihreaij in 
both acute and chronic aural catarrh^ have been 
rather fully described when speaking of those parts 
of the middle ear most immediaitdij connected with 
the naso-phajyngeal mueoun membra/u&; (see pages 
139 to 144^ the Eustachian ttibes)^ so that it is un- 
necessary to dwell k>ttger upon them in this lecture. 

The more elosely we study the throat symptoms 
in alt aural disea8es> the Hiore frequeully shall we 
find facts demcmstrafeiug that pharyngeal aflbcti<on«i 
of whatever nature or origin^ ave most intimately 
Associated with catarrhal inflammations of the ear. 
Accumulations of phlegm^ or the opposite condition 
of unusual dryness of the throat and nos^ the altered 
character c^ eipectoi^tion^ l^e odour of the breathy 
a certain difficulty of swallowing^ the tickling coughr^ 
the open mouth through which the patient habitually 
breathes^ moring, thickened speech^ fre.^ &c.^ are all 
local symptoms which more or less declare them-*^ 
^hes i. a dea&e« whicl. ha. been primarily. 

F 
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caused by a tliroat affection^ and then has continued. 
These are such common accompanimejits of chronic 
aural catarrh, that it would be a waste of time to 
describe them more in detail. Though patients may 
oftentimes forget to specify that they have expe- 
rienced any on all of them at some period during 
the course of their malady, yet upon being closely 
questioned, they will generally be able to refer the 
accession of their deafness to some such evidences 
of throat ailment. Recollect that the soft palate, 
fauces, nose. Eustachian tube, pharynx, cavity of the 
drum, and salivary glands, are very fully supplied 
with nerves, both motor and sensory, of varied origin 
and distribution; and that, therefore, when these 
parts are morbidly aflFected, other organs, though 
remote in their position, easily become involved. 
There are few portions of the human organism which 
are brought into such intimate and various con- 
nexion with diflFerent nerve-tracks as is the throat ; 
and it follows as no matter of surprise that catarrhal 
disease of an organ so near to and directly continuous 
with the faucal mucous membrane as the middle 
ear, should sometimes remain long after the primary 
ailment has been forgotten. 

The pain occurring in this form of aural catarrh 
is certainly not a prominent symptom, not indeed 
a frequent one ; but when it continues for a long 
time, it is generally indicative of a more subacute 
stage in the disease. Usually felt when the patient 
is exposed to cold blasts of wind, or draughts, it is 
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described as ^' gnawing^' or '' biting^^ in character^ 
and will be only transient. If closure of the Eus- 
tachian tube have ensued rapidly from adhesive 
inflammation^ and evidences exist of thickening 
and other structural changes, and of deposits in the 
tympanic cavity, severe pain wiU sometimes occur. 

Diagnosis of chronic aural catarrh, 

I have- now spoken to you of the varied appear- 
ances of the membrana tympani under chronic aural 
catarrh, of the symptoms (objective and subjective) 
and course of that complaint, as well as of the 
morbid conditions produced by it in the throat. 
Eustachian tube, and cavity of the tympanum. Also 
I somewhat minutely detailed, in the earlier part 
of these lectures, the results of inflating the middle 
ear by the Valsalva and Politzer methods, and by 
catheterism of the Eustachian tube (Lectures V. and 
VI., pp. 87 to 118). We have thus seen of what high 
value is the assistance of auscultation in the diag- 
nosis of all chronic aural catarrhs. By its practice 
we become informed whether the Eustachian tube 
is freely or moderately penetrable by a stream of 
air, whether the same canal is swelled or constricted 
in calibre, and whether there is any unusual amount 
of mucus either in the tube or in the tympanic 
cavity. Subsequently, by inspection of the mem- 
brana tjonpani, and studying the mechanical eflfects 
produced upon it by the air-douche, together with 
other general observations, we shall probably havo 

f 2 
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detomined with some precision the nature of the 
alterations which have caused the impairment of 
hearing. 

It is necessary^ however^ to guard carefully against 
inferring too much from any one mode of diagnosis. 
An inspection^ however accurate, of the membrana 
tympani only, is not sufficient to enable us to judge 
decisively of the amount of deafness, nor of the 
nature of the morbid processes going on within the 
cavity — aliiK)ugh, as a rule^ it will famish valuable 
information with regard to both. Neither does the 
employment of the air-douche in any of the ways 
specified, combined with a very correct estimate of 
the results of inflation, alone guide us to unerring 
conclusions as to the condition of the ossicles, the 
important fenestral membranes, or the membrana 
tympani. For example : an aural catarrh that has 
localized itself in the drum-cavity will cause little 
or no alteration in the Eustachian tube, and there- 
fore would not be diagnosed by auscultation ; yet in 
.uch an mstMice the impairment of hearing is pro- 
hably the result of a morbid state of the tympanum, 
vhich has been primarily induced by inflammation 
and afterwards closure of the Eustachian tube. The 
catarrh of the tube may have terminated in resohi- 
tiou, and its patency become restored, while the 
products of inflammation have remained in the drum 
and cannot escape. 

The appearances of the membrana tympani during 
chronic catarrh affecting itself and the tympanum. 
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have been so amply detailed in the 9th Lecture 
(pages 177 to 183) that I shall not again specify 
them. The sounds heard when we listen to them 
thronghthe psophomeser have also been particularized 
(see Lecture VI. und^ the heading " Effects of Ca- 
theterism/^ pages 111 to 118). But as in the diagnosis 
of obstructed EiistacMan tubes, most essential help is 
afforded by the use of the inflating bag or catheter^ 
and by inspection of the membrana tympani during 
and after th^ operation^ I shall touch once more upon 
the most important points to be observed by the 
surgeon in making his examination. The real value 
to be attached to each particular symptom indicating 
obstruction must be thought over and worked out 
by yourselves. 

The evidences of an obstructed Eustachian tube 
are chiefly as follow: — ^a changed position and 
altered curvature of the membrana tympani. It is 
too concave^ and looks sunken inwards^ especially 
in the central portion. The malleus-handle appears 
on this account foreshortened, and Ues nearly hori- 
aontal to the meatus, while its rounded tubercle or 
«diort process becomes very prominent — Hke the head 
of a large pin — ^near the upper circumference of the 
membrane. The membrana tympani being thus drawn 
inwards, and perhaps adherent to the promontory, 
the latter is seen shining through it. The vertical 
process of the second bone in the ossicular chain 
(the incus) on which the membrane in such a case 
often lies, is occasionally to be distinguished. From 
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these causes^ the triangular spot of light is altered, 
or may be altogether absent. Sometimes one-half 
only of the membrane is depressed and indrawn, 
in which case it is generally the anterior segment. 
The colour and consistency are altered. It may 
look thinner, as in atrophy of its fibrous layer, and 
flabby, presenting the aspect called by Wilde ^^ col- 
lapse f and if air can be forced through the Eus- 
tachian tube, to drive it from within outwards, or 
Siegle^s apparatus be used to suck or draw it out- 
wards, portions of it maybe seen to move in this 
direction, and then to fall back again to the former 
position. If, however, thickening or hypertrophy 
has resulted firom the chronic catarrh, the signs of 
a previous closure of the tube are not well marked, 
because the membrane will be less moveable. 

If only certain portions of the membrane are 
either thinned, thickened, or adherent, such altera- 
tions will of course become very distinctly visible 
under inflation or suction. The appearances indi- 
cative of accumulations and deposits within the 
cavity, which are the consequence of prolonged 
imperviousness of the tube, will be recognised in 
individual cases, and they have been mentioned 
before. 

Pathological investigations have proved that in 
some very rare cases of decided catarrhal deafness, 
no abnormal changes whatever were visible on the 
membrana tympani. Such instances, however, are 
most exceptional, for whenever the membrane lining 
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the cavity of the tympanum is inuch afifected^ the 
mucous layer which is continued upon the drum- 
head is in the same morbid condition^ and this can 

. (almost invariably) be recognised on inspection. 

For a description of the diagnostic signs of 
various catarrhal processes^ which are afforded us 
by listening through the psophometer [auscultation) ^ 
I must refer you to a former lecture (page 112), 
The more the examiner's ear be practised in aus- 

' cultation^ the more valuable to him in diagnosis 
will be the sounds heard. Each case must be care** 
fully analysed by itself> for the mechanical effects 
produced by catheterism and by the air-douche are 
never precisely alike in any two instances — so 
much depending upon the nature and degre6 of 
closure of the tube, the amount and character of 
fluid secretion in it or in the cavitas tympani, the 
firmness and extent of the abnormal adhesions, and 
so on. Other valuable aids in the diagnosis are 
available : such as the history of the case ; the 
patient's statements ; the origin of the disease ; the 
kind, duration^ and degree of deafness; the ex- 
ternal influences, if any, which affect hearing, 
whether it is better in a noise ; and whether high 
or low sounds are the more easily distinguished. 
The metronome is a good instrument for testing 
this. Examine the throat, nose, &c., and ascertain 
if sudden changes in the hearing power are apt to 
occur ; for if they do, it may be assumed that the 
Eustachian tube is in some way more involved than 
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liie cartas tympauL Some patients wiU state that 
th^ alirays keiur better in dry weather^ and that 
when the atmosphere is ehaiged with moisture 
their hearing power diminishes. These hints should 
be taken ad¥antftge of; for they lead to the in- 
ference that the mucoiis membraue lining the tubes 
i9 in a thidLened and ccHigested state^ and that the 
slight additional swelling or secretion which during 
wet or ibggy weatiier always takes place in mem- 
branes accessible to the air^ is sufficient to bring 
the inner wails of the tubes together^ thus rendering 
them less pervious to air, or sometimes entirely 
(d)structing its passage into Ihe drum. Hence you 
find that some improvement is occasionally obtained 
by &ch pati^its resorting to the Yalsalva method 
of inflating the drom^ and by swallowing with the 
nostrils clos^. Again^ when the deafness is not 
varialde, nor ike hearing impioved by restoring air 
to the interior of ike tympanum throuj^ any of 
tiiese means, it may be assumed that the mischief 
Ues in that cavity. Also, if the hearing power be 
very seriously impaired, although the auditory nerve 
is ascertained to remain mnaffected, it may be safely 
diagnosed that structural alterations have occurred 
at the two fenestras which lead into the labyrinth. 
At this point I must ask yomr attention to what 
is called by Ychi ^E^roltscfa ^ a great gap in our 
knowledge.^^ He says, ** We have no means, as yet, 
of determining on the living sRibject the particular 
8Mt of the morbid ol^anges, that is, any more ex- 




BIAONOfilB OF. 217 

9yctij than has just been indicated.^* He also 
quotes Politzer on tiiis point, who sajs, '^ We have 
BO way of determining whether a given impairment 
of function depends on an jMihesion of Ihe head of 
the malleus to the upper wall of the tympanum, for 
example, or upon a diminished mobility of the 
stapes in Uie fenestra ovsdis.^^ Von Troltsch adds, 
" Perhaps an examination with the tuning-fork may 
lead to some eondusions on this point/^ Another 
»uthor,t writing so lately as tiiis year, says, in refe. 
rence to anchylosis of the stapei^ *^ I do not know 
any symptoms by which it can certainly be dis- 
tinguished during life/^ 

It would take too much time were I now to enter 
at any consideraUe length into my reasons for the 
belief that diagnostic signs are undoubtedly often 
mLanifest, by which we may with tolerable certainty 
determine the exact seat of the catarrhal disease, 
when located in the tympanic cavity or in some 
portion of its contents, I will nevertheless advert, 
whUe on this subject^ to some observations made by 
me in an article published in the Lancet of January 
2nd, 1869, I quote from it as follows : — '' We 
assuredly may diagnose rigidity of the ossicles or 
anchylosis of the stapes by careful attention to the 
symptoms accompanying their progressive stages, by 



* Von Trottach <* On the Ear/' page 884. Dr. St. John Roosa's 
trftiViiatioB. 

+ Hinton " On Diseases of the Ear/' in Holmes's Surgexy, page 
810. Edition 1870. 
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the history of the ease, and by observing the degree 
of loss which the patient has sustained over what I 
term the power of adjusting the ear to receive 

certain vocal or other sounds This power of 

adjustment results from the mode of attachment, 
position, and voluntary action of the stapedius muscle, 
affording to my conception a most close analogy to 
the ciliary muscle of the eye, especially when, as in 
predaceous birds, that muscle is inserted into osseous 
plates in the sclerotic, as strong and massive as are 
the crura of the stapes/* I am always much assisted 
in interpreting the meaning of any given functional 
auditory disturbance, by bearing in mind the close 
analogy which appears to me to exist between the 
respective offices of the component parts of the ear 
and the eye. I have never seen any technical 
description of these in their relations, nor have I as 
yet fully promulgated my own views on this most 
interesting and instructive question. To enlarge 
upon them here would not be practicable, but until 
the resemblances, at least in ftinction, between the 
two organs of vision and hearing are recognised and 
worked out, no parallelism between their diseases can 
be well instituted ; and it fiirther seems to me that 
we must become convinced of the pathology of the 
two organs being also analogous, before we can hope 
to fill up the ^^ great gap in our knowledge,** truly so 
named by Von Troltsch. If the well-known natural 
action of any part of the human organism, whether 
a muscle, a bone, or a membrane, be interfered with or 
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anniliilated^ we are thereby at once directed to the 
exact locality of the morbid change. Reasoning from 
this fact^ and recognising the functional analogies 
between the eye and ear, we are guided to define 
more accurately the seat of disease in the latter organ^ 
and thus to supply the deficiency implied by the 
authorities before quoted, when they state that ^^ a 
given impairment of fiinction/' or that " symptoms 
during life/^ do not enable us to distinguish which 
end of the ossicular chain is the seat of a serious 
afi^ction, or even to identify so formidable an ailment 
as anchylosis of the stapes. 

In my second lecture I attempted to give you a 
physiological explanation of ^^ listening ;" and why 
some persons, whose audition is defective, hear better 
amidst noises (pages 38 to 48). It was there de- 
scribed how the two little muscles, the tensor iympani 
and the stapedius, by their action, both separate and 
combined, regulated the tension of the membranes 
that are made to vibrate, and in conjunction with the 
ossicles act as the analogues of the iris and ciliary 
body of the eye. The tensor tympani regulates the 
admission of sounds into the drum, by its influence 
on the membrana tympani, just as the circular mus- 
cular fibres of the iris (the sphincter pupiUae), by 
their contraction, diminish the size of the pupil, and 
prevent too powerful rays of light from entering the 
interior of the eye, and affecting injuriously the optic 
nerve. Following out this comparison, the stapedius 
muscle^ by drawing the stapes outwards from the 
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li^estra oyalis, relaxes the fluid of the labyrintli and 
tlie membrane of the fenestra rotnnda, enabling them 
to become imjaressed bj the most delicate vibrations 
and the fidntest sounds. We now know^ chiefly 
through Mr. Bowman^s researdies^ that it is the 
ciliary muscle which is mainly instrumental in alter- 
ing the form of the crystaUine lens so as to arrange 
and adjust the eye for viewing near dejects. This 
fiinctional act in the eye (called variously adjustment, 
adaptation, or accommodation) finds its parallel in the 
ear in the contraction o£ the stapedius muscle ; the 
perilymph and the membrana fenestras rotundse fur- 
nii^ngj in my opinion^ the analogue of the lens. 
The analogy extends even to the nervous supply of 
the muscles, the stapedius and ciliary muscle being 
each excited to action by voluntary motor nerve- 
filaments, requiring sometimes — e.ff,, in listening to 
an indistinct, monotonous speaker, or poring over 
minute objects of vision — so long sustained an effort 
of the Will as to fatigue sensibly whichever organ is 
exercised* The other two muscles under considera- 
tion in the ear and eye respectively — ^the tensor tym- 
pani and the circular fibres of the iris— are excited 
to contract in a different way — ^viz., by reflex action 
through involuntary or sympathetic nerves, which is 
called forth principally by the stimulus of sound or 
Ught in a manner well known to you. 

It follows, that in attempting to determine with 
exactitude, in any given case, which part of the tym- 
panic cavity is especially implicated in the. catarrhal 
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process, yre hare to study most carcftilly, in addition 
to the diagnostic evidences already explained, what 
particular auditory ^^n^^^jon is lost or interfered with. 
For instance, suppose a patient presents himself who 
is not very deaf, since he may hear tolerably well 
what is said to him while you speak slowly and dis- 
tinctly, but he complains of being unable to follow 
general conversation, and requires to make a sus- 
tained effort of attention even when he is addressed 
by a single voice. We know that this one has lost 
the power of rapidly adjusting or adapting his ear to 
the tone of the speaker's voice. Or again, as I some- 
times find to occur with persons who have cultivated 
a high power of musical discrimination, he has be- 
come unable to detect, as heretofore, any slight depar- 
tures from correct tune and time in an orchestral 
performance.* If, in such a case, on examining the 
membrana tympani by inspection, fee., we find ft 
tolerably healthy, and properly moveable under infla- 
tion through the Eustachian tube, and that there is 
no evidence or history of nerve lesioo, we may infer 
that the stapes has become restricted in its nEK)ve^ 
ments, or abnormally l^ed in the fenestra ovalis, 
whether by rigid, dense or thickened mucous mem- 
brane, by stiffened exudations, or some of the many 
varied forms of adhesion which result £rom clnronic 



* The pitch of sound depends entirely upon the number of vibra- 
tions of a sounding body, the more rapid the vibrations the higher 
the pitch, and vice verad, *' Beciprocation of sounds" is associated 
with various degrees of tension of the tympanic membrane. 



222 CHRONIC AURAL CATARRH; — 

catarrhal inflammation. This condition (which has 
been described on pages 39 and 176) I have termed 
impaction of the stapes" and its eflects are perfectly 
explicable by the fact that vigorous and sustained 
action of the stapedius muscle is requisite to move 
. this^ the last bone of the ossicular chain^ and to keep 
it in the continued motion that regulates the pressure 
on the labyrinth fluid, and the tension of the round 
fenestral membrane through which all the finer and 
more delicate sound-vibrations must pass to the audi- 
tory nerve. We know that it is the contraction of 
the stapedius muscle, and not of the tensor tympani, 
which is needed thus to influence the labyrinth struc- 
tures (the aural lens), because the prolonged effort of 
attention thus excised causes such fatigue as to be 
sometimes insupportalSi? ; and furthermore, because 
unless this act of the wiljWs sustained, the sounds of 
a voice or the time and^^une of musical sounds 
cease to be perceived. 

Thus much by way of proctf that Politzer^s ^^ dimi- 
nished mobility of the stapes^^ can be distinguished 
from " an adhesion of the head of the malleus to the 
upper wall of the tympalj^m.^' Were further illus- 
trations wanted to prg^'e conversely, that the latter 
disease is distinguishable from the former, and also 
from others, I loiight adduce the fact that it is next 
to imgoipPbli^ for sijch a condition to exist without 
impaitilig the free motion of the membrana tympani 
when.i(lubjected to inflation from within, nor would 
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its appearance^ colour, lustre, &c., remain unaltered. 
Certain sounds or tones would be heard, and others 
excluded : such vibrations only would be perceived 
as were able to be ^^ reciprocated'^ by the degree of 
tension in which the membrana tympani was held 
by the immobile malleus. I find that persons who 
have been long subject to catarrhal affections, with 
relaxation and collapse of the membrana tympani, 
can scarcely ever hear my metronome bell, although 
the instrument may be held close beside their ear. 
The note of the bell being of high pitch, its vibrations 
are too rapid to be reciprocated by the relaxed 
drum-head. The contractions of the tensor tympani 
would be ineffectual, because the muscle would be 
unable to move the bone ; but no fatigue would be 
experienced in the repeated attempt to do so^ owing 
to the different mode of innervation of this muscle 
as contrasted with the stapedius. Many other phy- 
siological and pathological facts could be brought 
forward to show that affections of particular parts of 
the tympanum are as easUy and as certainly dis- 
tinguishable as are diseases of the iris from those of 
the lens in the eye. I repeat, that ansilogical ana- 
tomy, physiology, and pathology will be of essential 
aid to us in the diagnosis of aural catarrh, and I 
suggest it to you as one of the most attractive as 
well as profitable studies to which you can possibly 
devote yourselves. 

Another interesting symptom, which has been said 
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by Mr. Toynbee^* aaid vepeated by Mr. Hiiitoii,t to 
be dmractefifitie of the later stages of " anchylofiis 
of the stapes^ cnr nudity of tbe mueotts membrane of 
the tympanum/^ is, the hearinff better in a rmise, 
as while riding in a carriage orer a hard road or 
during the beating of a drum. The first-named 
irriter attributes the improTement in hearing mani- 
fested imder Ihese eiireumstances to '^ eonsideraUe 
ribratioa eomnranieated to th-e body^ which shakes 
.the chain of bones and! imparts to tiiem a kind of 
vibratory morement^ permitting the muscles while 
it lasts so to act on these bones aa to restore more 
or less of their proper functions in adjusting the 
pressiure on the labyrinth.^' Tbe latter author 
does not explain tbe cause of the phenomenon^ but 
admits it to be " common ta this with some other 
mo]4)id conditicnui.^^ I myself cannot conceive it 
possible for bodily (takings and sonorous vibrations 
like the above to aflect so decidedly a rigid ossicular 
chain and mucous membrane^ without at the same 
time injuriouidy influencing the more delicately 
organized and more vibratile parts of the labyrinth, 
such as the perilymph and round fenestral mem^ 
brane, so as to produce utter canfusion of all intel- 
ligible sounda. Upon this it may be remarked 
that in railway traveiling, where, with these cases 
the increase of hearing power is especially manifest. 



* Toynbee's " Diseases of the Ear/' page 281. 
+ Hinton **0n Diseases of the Ear," in Holmes's "System of 
Surgery," edition 1870, page 810. 



^ 
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the motion^ as a rule^ is smooth^ or at all events 
no vibrations are communicated to the body suf- 
ficiently strong to shake the chain of bones in the 
ear. I am obliged to consider the foregoing inter- 
pretation of the very common symptom ^^ hearing 
better in noises'* as entirely erroneous ; and (to my 
mind at least), it simply illustrates the necessity 
of bringing physiological reasoning to bear on 
pathological facts. You must not from this symp- 
tom diagnose the existence of any such severe 
catarrhal affection as " immobility of the stapes and 
rigidity of the tympanic lining mucous membrane.*' 
But you may assume that morbid structural changes 
have occurred at the other and outer end of the 
ossicular chain, where the other muscle of the drum 
(the tensor tympani), which is excited to action by 
the stimulus of these noises, can be influenced. It 
is the membrana tympani which is the structure 
principally affected when the symptom in question 
is prominent. In the second lecture (pages 40—48) 
I have attempted at some length to describe the 
conditions and states of disease producing the phe- 
nomenon of " hearing better in a noise.'* 

We have now (it may be supposed) by accurate 
observation and analysis of symptoms, and the 
careful use of instrumental aids, ascertained the 
seat and description of chronic catarrhal disease in 
the middle ear, or, to speak technically, we have 
formed our diagnosis or recognition of the ailment. 
The next step is to determine, if possible, whether 

Q 
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the resulting deafness is completely curable, whether 
it admits of reKef by a slow or by a comparatively 
speedy process, whether we can hope by treatment 
to arrest the advance of disease, and so retain such 
hearing power as may still exist, or finally whether 
the probable ultimate event will be complete and 
hopeless loss of hearing. These are all points of 
extreme importance to the patient, and upon which 
you may often be eagerly questioned by him. This 
estimate or foreknowledge of the career and ter- 
mination of a disease is, as you know, its prognosis, 
and varies, of course, with the almost infinite variety 
of cases — yet, by correct diagnosis, founded on a 
thorough acquaintance with the nature of the 
malady itself, you will be enabled, in the great 
majority of instances, to arrive at it with accuracy, 
even in such an obscure and uncertain class of 
affections as we are now considering. 

Treatment of chronic aural catarrh. 

I now pass on to speak of treatment, which will 
consist chiefly in altering the morbid condition of 
the membrana tympani, the mucous membrane of 
the tympanic cavity. Eustachian tube, pharynx, 
nose, &c., and in restoring, as far as possible, the 
right position of the ossicula auditus : likewise, in 
attending to the general health of the patient. 
To take these particulars in regular sequence as 
heretofore : — 

The membrana tympani. We shall seldom find 



TREATMENT OF. 227 

its morbid appearances to be due to chronic inflam- 
mation of its structure alone, for this state will be 
either associated with or have resulted from a dis- 
eased condition of the cavitas tympani. The treat- 
ment will be the same in both instances. When 
there is thickening and general hypertrophy of the 
fibrous laminse (a state frequently connected with 
the gouty or rheumatic diathesis) we should, in 
addition to local applications, prescribe such consti- 
tutional remedies as are efficacious in gouty or 
rheumatic ailments. With a hope of clearing ofl^ 
the opaque spots which stud the surface of the 
membrane, it is recommended to apply, with a 
camels hair brush, or on a piece of cotton wool 
wrapped round a probe, a solution of the nitrate of 
silver (grs. v — ^xx to 3J of water). 

Some darkish scales of dermis peel off, and occa- 
sionally we find the membrane thinner, and a little 
more transparent after repeated applications. The 
deafness, however, not being dependent upon the 
condition of the membrana tympani alone, is seldom 
thus benefited, but annoying tinnitus may some- 
times be relieved, A few drops of sulphuric or 
acetic ether, or of spiritus camphorse combined with 
liq. morphise, 5] of each, to ^ of glycerine, will 
occasionally ailswer the same purpose. 

In relaxation, thinning, or atrophy, when the 
membrane may look like crumpled paper, and de- 
pressed spots, resulting from some loss of its sub- 
stance, are observed, astringents, such as zinci 
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sulphat. (grs. v — xx ad 3i)^ 1W« plumbi diac. 3J ad 
^, &c., poured into the ear^ and allowed to remain 
for a few minutes, do good. I also recommend, 
for the purpose of relieving the troublesome 
" noises/^ an application composed of equal quantities 
of liq. atropise sulph. : and liq. morphise hydrochl. 
But the best remedy where the deafness is con- 
siderable, and there is reason to suppose that the 
ossicula are disarranged or dislocated by the pre- 
vious catarrhal processes within, is Yearsley's " arti- 
ficial tympanum/^* This, when carefully adjusted, 
will in some cases give instant and marvellous 
relief to the deafness. It acts by supporting the 
ossicles, and maintaining them in a position to 
convey vibrations across the tympanum, and give 
thereby the needful degree of tension to the mem- 
brana fenestra rotundse. 

I could adduce from my note-book instances 
where hearing was quickly restored, and afterwards 
preserved by the insertion of this small plug of 
cotton against a thin atrophied membrane which 
had been driven outwards by the injection of fluid 
into the tympanic cavity. In these cases the 
surgeon consulted had not sufficiently recognised 
the attenuated condition of the membrane, but had 
employed his usual treatment for tympanic disease, 
where it was assuredly contra-indicated ; and 



* This is not to be confounded with Toynbee*s appliance similarly 
named, which consists of a piece of gutta-percha tissue, harsh and 
ofteu iiritating, mounted on a stalk. 
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almost total deafness had been the unfortunate 
consequence. 

In the greater number of cases where " collapse" 
of the membrane has occurred^ and it has accordingly 
fallen inwards towards the opposite wall of the 
tympanum^ the Eustachian tube has been obstructed 
or altogether occluded. In such instances, no ex- 
ternal application will be of any avail ; but perse- 
verance in treating (as wUl presently be described) 
the impervious Eustachian tube and contracted 
tympanic cavity which have caused the '^ collapse/' 
will often be followed by improvement or recovery 
of hearing. 

The management of otorrhcea and other discharges 
from the surface of the membra'ne and from the au- 
ditory canal, which occasionally attend chronic ca- 
tarrhal inflammation, will be detailed under the head 
of purulent aural catarrh, or otitis. 

Before proceeding to lay down rules for the local 
treatment which appears to me indispensable for the 
relief of deafness depending upon obstruction of the 
Eustachian tube and cavity of the tympanum, I 
will read a translation from Politzer's admirable 
treatise,* giving a brief abstract of ^^ The Treatment 
of Chronic Catarrh of the Middle Ear and Eusta- 
chian Tube, without Perforation of the Membrana 
Tympani.^' You will thus be acquainted with the 



* On ^<The Membrana Tympani in Health and Disease.^' 
American Edition. Bj Drs. Matthew^on and Newton. 1869. 
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mode considered as the most effectual by the aural 
surgeons of Germany. 

^^ After first inspecting the meatus and membrane 
we determine the hearing distance, both for the 
watch and the voice, and then proceed to the 
examination of the Eustachian tube, forcing air 
through it into the cavity of the tympanum in the 
way before specified (Politzer^s new method), or by 
the catheter, and determining by means of the 
otoscope" (psophometer) ^^ whether a current of air 
enters the cavity. When the hearing distance is 
hereupon noticeably increased — an inch or a foot for 
the watch, and several feet or fathoms for the voice 
— and we may infer therefrom the existence of 
sweUing and excessive secretion from the mucous 
membrane of the tympanum and Eustachian tube, 
an injection of a solution of zinc into the middle 
ear is indicated, besides the employment of the 
^ new method.^ '^ 

" From four to eight grains of the sulphate to the 
ounce of water may be used. The catheter is in- 
troduced into the Eustachian tube, and held with 
the left hand. Some of the astringent solution is 
put into it by means of a little glass tube, and is 
blown into the tympanum by compressing with the 
right hand an elastic bag attached to the catheter. 
These injections should generally be repeated every 
third day, and continued for from three to five 
weeks. If, as in many chronic cases, no complete 
recovery, but only more or less marked improve- 
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ment, takes place, the injections, after some months' 
interval, should be renewed for two or three weeks, 
to prevent, if possible, the further increase of 
deafness/' 

^^If, on the other hand, there is little or no 
increase in the hearing distance, after repeated 
employment of the air-douche, we may infer that 
the deafness is caused by the sequelae of the 
catarrhal affection — ^viz., thickening of the mucous 
membrane and of the covering of the ossicula, with 
rigidity and diminished mobility of them, we can 
only expect improvement from the use of mode- 
rately stimulating injections, together with the air- 
douche. The following solutions seem best suited 
for injection : — Ammonise hydrochlor. gr. xx ; 
potassii iodid. gr. x ; sodii chloridi. gr. v to the 
ounce of distilled water. After the employment of 
these injections from two to four times a week, in 
the way before described, we shall in some cases 
obtain essential improvement in the hearing; in 
others the improvement is only slight, but we shall 
occasionally overcome, at least, the tinnitus, vertigo, 
and confusion in the head, which are symptoms 
accompanying chronic thickening of the mucous 
membrane of the middle ear. The improvement 
obtained by these saline injections in the cases 
supposed, seldom continues, since the thickened 
tissue of the mucous membrane, which was some- 
what softened by the air-douche and the stimulat- 
ing injections, has, like cicatricial tissue, a tendency 
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to retract, whereby the rigidity of the ossicles 
returns. It is necessary, therefore, to repeat the 
injections and air-douche from time to time (for 
instance, every three to six months), every other 
day for a fortnight or month. The introduction of 
elastic bougies into the Eustachian tube is some- 
times attended with essential improvement. We 
must remark that it is of especial importance to 
remember that a constant or too protracted employ- 
ment of these irritating injections is injurious, while 
a treatment interrupted by pauses of weeks or 
months proves most effective.^^ 

This line of treatment, adopted, I believe, by 
most aural surgeons on the Continent, is in my 
opinion too violent in character, and too abruptly 
entered upon. My own experience is opposed to 
the early introduction of the catheter, either as 
being necessary to diagnosis or as a therapeutic 
agent. I would advise your resorting to gentler 
and less disagreeable or painftd modes of opening 
the Eustachian tube, and restoring air to the drum 
cavity ; neither can I approve of the early, sudden, 
and forcible injection of astringents. In a certain 
class of cases which have been brought to me, in 
which this mistaken treatment had been pursued, 
the hearing was very disastrously affected, and in 
one instance not recoverable even to its former 
standard. 

In Obstruction of the Eustachian tube, whether 
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this condition arise from thickening, relaxation, or 
any other morbid condition of the faucal mucous 
membrane, or from disease proceeding outwards 
from within the tympanum, our first efforts must be 
directed to restore the perviousness of the canal. 
Place the psophometer in the patient^s ear, and 
direct him to endeavour to blow air into the drum, 
by holding the nose, shutting the mouth, and 
making a forced expiration (the Valsalva method).* 
This manoeuvre need not be many times resorted to, 
for if, after a few attempts, it prove ineffectual, as 
it sometimes is with young children, and even some 
grown persons, from their sheer inability to under- 
stand the process, recourse should be had to Polit- 
zer^s beautifully simple and most valuable inven- 
tion, t The modified contrivance which I recently 
introduced obviates the necessity for passing any 
tube up the nostrils, and this (I think) enhances 
the practical value of Politzer^s discovery. Children 
do not cry, nor do ^^ nervous^^ ladies become 
frightened at this form of inflation, for it is not 
only painless, but neither uncomfortable nor alarm- 
ing in its application. Its results are in many 
cases at once successful and astonishing to the 
patient.j: 

* For description of this method, see pages 83 and 92, and for 
cure by it, page 17. 

t Explained and illustrated, pages 95 — 97. 

t See Cases III. and IV., described at the end of this Lecture, 
where most striking effects were produced, after fourteen and seven- 
teen years* duration of deafness. 



i 
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The sounds heard through the psophometer, and 
the alterations in appearance of the membrana 
tympani during and after inflation by either of the 
methods above described, and by catheterism, have 
been so fiilly detailed, and also frequently tested by 
yourselves in the out-patient's room, that you 
cannot help being familiar with them. They will 
generally indicate the condition of the tympanum, 
and whether or not there be fluid in its cavity. 
As Eustachian obstruction is of much more frequent 
occurrence in children than in adults, and in them 
is easily overcome, the employment of the catheter 
for removing it has now been rendered almost 
wholly unnecessary; in fact, I have not once had 
occasion to use that instrument upon a child under 
fourteen years of age, since Politzer's discovery be- 
came known to me. 

[Nearly three years have elapsed since the fore- 
going limitation has applied in my practice, and in 
several hundreds of cases under the age specified in 
which it has been found necessary to open the 
Eustachian tubes by the air-douche, I have always 
overcome the obstruction without resorting to the 
catheter. In fact, I cannot refer to a single 
instance in which, by persevering efforts, and 
suitable local applications to the orifices of the 
tubes, as well as to the whole pharyngeal mucous 
membranes, the swelling, constriction, plugs of 
mucus, &c., have not been sufficiently reduced and 
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removed to enable me to inflate the tympanum by 
the Politzer bag or Valsalva method.] 

If air cannot, by the gentle means specified, be 
passed into the tympanum, a careful diagnosis of 
the physical cause of the impediment should be 
made, and if it is ascertained to be due to a 
thickened, relaxe*d, or generally diseased condition 
of the mucous membrane of the throat, nose, 
pharynx, &c., which has continued itself into the 
faucal end of the tube (a frequent source of Eus- 
tachian obstruction, as you are aware), both local 
and constitutional remedies should be adopted 
before you resort to the catheter. Enlarged 
tonsils, nasal polypi, adenoid growths, &c., all of 
which have been previously specified as likely to 
co-exist with occlusion of the tube, and to act as 
predisposing, if not exciting causes of obstruction, 
must be treated at the commencement. 

K the tonsils be very large, granular, hypertro- 
phied, subject to small but recurring abscesses, and 
in consequence of their size press the soft palate 
out of position, so as to restrict the proper action 
of the throat muscles which open the tube, I advise 
you to excise them without delay; I mean by 
this, that you should remove such portions as 
project beyond the palatine arches — ^not the whole 
gland, for that which remains after excision will 
contract and shrink up. Even if the enlarged 
tonsils have not yet injuriously aflfected the hearing 
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in the indirect ways before specified, their removal 
is desirable, on the ground that they seriously 
interfere with respiration, deglutition, and speech ; 
they likewise damage the general health and 
retard the development of the chest. 

" Local applications to the enlarged tonsils are 
often recommended, and too constantly adopted. 
Nitrate of silver rubbed over their surface, or 
points run into the substance of the glands — some- 
times nitric acid carefully applied to portions of it — 
stimulating gargles, and a variety of useless and 
troublesome applications, have had their advocates 
for the arrest or- removal of these masses ; but it 
appears to the author a useless waste of time and 
material to attempt to procure absorption of such 
dense tissues. If constitutional treatment does 
not arrest, and local treatment be necessary, 
removal by the knife of a portion of the gland is 
the speediest, and, in our opinion, the only eflGicient 
remedy. The surgeon with a knife can remove 
all that is necessary in a few seconds, and the 
patient will be rid of the consequences in less 
than a week afterwards.^^* Sometimes it is ne- 
cessary to cut off an elongated and hypertrophied 
uvula. 

Local remedies to the throat are now to be con- 
sidered. We must never neglect to treat the 



* Mr. G. D. Pollock, in " Holme8*s System of Surgery/* vol. iy. 
page 84. 
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mucous membrane of the fauces by special applica- 
tions, for it is possible that by such means we may 
succeed in reducing the thickened or granular 
condition, so as to allow the tube-muscles to 
resume their function ; when, on the tube being 
opened, the deafness will suddenly disappiear, with 
a ^' pop'^ or a ^^ crack,^^ as patients say. Such a 
desirable event must not, however, be gener&Uy 
expected. It must be looked upon as fortunate 
should the local remedies be successful in removing 
the granulations or other outgrowths, and in so 
far modifying the thickened or diseased condition 
of the mucous membrane surrounding the tube, 
that on a repetition of the ^^ inflating^^ process, the 
obstruction shall yield. For getting rid of the 
adenoid vegetations, we may perhaps find it neces- 
sary to adopt operative measures, which will 
consist in crushing or scraping them off by appro- 
priate instruments: or should they be very soft 
and small in structure, by cauterization with the 
solid nitrate of silver. All kinds of granulations 
and condensed mucous structure are best treated 
with caustic, either in the solid form, or a strong 
solution, from grs. 20 to 60 to an ounce of water. 
Use Toynbee^s or similar caustic holders, which 
will allow of the bent end being passed behind the 
arches of the palate, so that the caustic may touch 
the orifice of the Eustachian tube. It is never 
necessary to introduce this agent through the 
catheter, as is recommended by some high German 
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authorities, who appear determined to insert that 
instrument into the nostrils upon the slightest 
possible excuses. 

In almost all abnormal states of the throat 
causing congestive swelling of the parts in the 
neighbourhood of the Eustachian tube, solutions of 
nitrate of silver are undoubtedly the most efficient 
local applications, and they are those best borne by 
the patient. It is not too trivial to mention here 
that bent whalebone with a piece of sponge 
attached, or a large camePs hair brush turned at 
an angle, are not the appliances best adapted for 
touching the faucal openings of the tubes. In. 
using them, the fluid is wasted on the front 
surfaces of the soft palate, instead of reaching the 
pharyngeal space behind. I always use a strong 
silver spatula, curved at the thin flattened end, 
round which I wrap cotton wool thoroughly satu- 
rated with a solution of nitrate of silver (40 grains 
to the ounce). Perchloride of iron, diluted with 
water or glycerine, and sulphate of copper (gr. 12 
— 15 ad 3J) ^^^7 sometimes be substituted for the 
caustic lotion ; or powdere^^ alum, blown through a 
bent tube into the space behind the tonsils, is a 
useful astringent. ^ 

I am in the habit of recommending an elastic 
bottle and tube for the purpose of washing the 
nostrils, fauces, &c., which can either be intro- 
duced through the nostrils, or when curved at the 
end, passed into the mouth so as to inject the 
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lotion in the form of spray against any affected 
parts.* Vitiated mucous secretion can by this 
means be daily dislodged and washed away by the 
patient, and the lotion will be brought into contact 
with the secreting surfaces. The effect produced 
upon the nasal and faucal passages is much more 
satisfactory than by gargling. This appliance 
seems peculiarly adapted for the cases of children, 
who do not, in general, easily learn to gargle. By 
combining with the injections carbolic acid solu- 
tions, or Condy^s fluid properly diluted, the foetid 
odour of the breath which so often attends these 
troublesome collections of vitiated stringy mucus 
will be lessened, if not wholly prevented. Astrin- 



* There are various forms of nasal douches. Dr. Thudichum brought 
before the profession an excellent one, founded, I believe, upon an 
instrument suggested by Dr. Theodore Weber of Halle, the action 
of which is based upon the presumed fact that when one side of the 
nasal cavity is filled with fluid by hydrostatic pressure, while the 
patient breathes through the mouth, the soft palate completely shuts 
off the superior naso-pharyngeal space from the mouth, and permits 
no passage downwards internally of the injected fluid. The latter 
will instead flow into the opposite fosse of the nostrils, and then 
escape from that side. In 1869 a very able aural and ophthalmic 
surgeon, Dr. St. John Roosa^ of New York, found, however, ** that 
the nasal douche was sometimes a troublesome and dangerous ap- 
pliance," and recorded some cases of severe purulent inflammation 
of the middle ear traceable to its employment ; and he adds that it 
seldom or never could be tolerated for any length of time. Dr. Moos 
confirms the correctness of Boosa's communication by stating that 
he has seen in two cases of perforation of the drum-head, the fluid 
injected into the nostril by Weber's douche flow out of the ears. 
He mentions also having seen an instance of acute aural catrrrh in- 
duced by using it. Whether the application of the douche in such 
cases be hurtful or not, there is ample proof that fluids thus Intro- 
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gent, alkaline, iodine, absorbent, sedative, or any- 
other kinds of lotions may be employed through this 
instrument. (Ficfe engraving on the opposite page.) 

Gargling may also assist in cleansing the fauces, 
but when performed in the usual way does not 
reach the pharyngeal mucous membrane, or those 
portions of it contiguous to the openings of the 
Eustachian tubes, because during the act the pala- 
tine arches are drawn tightly down to prevent the 
fluid from passing into the pharynx or larynx ; and 
the spaces thus occluded — ^the very parts most 
desired to be influenced — are not washed. 

Gargles may be composed of alum, borax, zinc. 



duced may easily penetrate, through the Eustachian tube, into the 
tympanic cavity. Drs. Knapp and Pardee concur in condemning 
this process when cold water is used ; and the former says, after 
mentioning an unfortunate iustance, " I have not recommended any 
more the use of the nasal douche, but applied iujections of astringent 
remedies by the posterior nares syringe. They are disagreeable to 
a great many patients, producing very unpleasant fits of sneezing- 
and coughing, but their action is efi&cient, and it seems to me 
devoid of danger. If we inject only small quantities of fluid .... 
there is commonly no unpleasant reaction.** 

Dr. Gruber (a very high authority), says he has often seen ecchy- 
mosi8 of the membrana tympani, caused by the nasal douche. In 
the first edition of these Lectures, I did not refer to this method of 
washing the nares and &uces, and the instances of its injurious 
efiEeots mentioned above have been for the most part recently re- 
corded. Patients have, however, not infrequently told me of some- 
what similar mishaps, which have occurred to them on adopting the 
recommendation to inject their nostrils and fauces in the manner 
described. I always find Tearsley's contrivance, as illustrated, to be 
effectual, safe, and easy, and had our German and American con- 
freres been content to employ it, some rather trivial and acrimonious 
controversies among them would have been avoided. 



TREATMENT OE", 




242 CHRONIC AURAL CATARRH;— 

tannic acid, chlorate of potash, iodine, or any astrin- 
gents, &c., in due proportions. Finally, pulverized 
alum and sugar in equal parts, blown in behind the 
pillars of the fauces, is an excellent aid in reducing ^ 
tumefied or granular mucous membrane. 

If all the means just described have been tried in 
yain, and the Eustachian tube remains obstinately 
impervious to air, we are compelled to have recourse 
to the catheter. The kind of instrument to be pre- 
ferred, the mode of introducing it, the precautions 
requisite in its manipulation, its utility and compara- 
tive value in the diagnosis as well as treatment of 
catarrhal aflFections, the effects of the air douche and 
fluids administered through it, and the sounds heard 
in certain diseases at the time through the psopho- 
meter — ^have all been so fully detailed at pages 101— 
111, that I am not obliged to break off from the sub- 
ject of this lecture for the purpose of describing them. 
Two deaths occurred about thirty years since in Dr. 
TumbulVs practice, which made a great sensation at 
the time in London, and brought Eustachian cathe- 
terism into very undeserved ill-repute. Mr. Hinton 
is of opinion that one of them was due to " extra- 
vasated air obstructing the pharynx ; but this cannot 
be made certain, and the evidence proves that the air 
was injected in a very rash and violent way, and^' 
(the operation) " was entrusted to hands quite un- 
skilled.^^ 

I have always maintained that a pervious state of 
the Eustachian tubes is absolutely essential to per- 
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feet audition, even when the rest of the middle ear 
is apparently free from catarrhal disease ; but the 
following case would seem to furnish undeniable 
proof that their patency must be insured, notwith- 
standing that air can be freely admitted into the 
cavity of the drum through a lost or perforate mem- 
brane. In this instance I think that the absence 
of any sufficient means of escape for the tenacious 
clogging secretions was the chief cause of the severe 
deafness ; for I have often noticed when adjusting 
the cotton-wool " artificial tympanum ^^ in cases of 
perforation attended with otorrhoea, that I fail to 
produce the immense improvement in hearing which 
is effected subsequently, when the patient inflates 
the tympanum and blows the secretion out. I 
imagine that thick films of muco-purulent secretions 
clog the ossicles and adhere to the fenestrse, 
especially to the round opening, and of necessity 
impede vibration. 

The particulars of this case will be only briefly 
related, for it is not one of chronic aural catarrh, but 
of the purulent form, which will be the subject of 
our remaining lecture. The patient is a young 
gentleman, twelve years of age, who became deaf 
nine years ago from an attack of scarlet fever. For 
the last two years (1870) he has been under the 
care and treatment of an aurist, who prescribed 
constitutional remedies, and some lotions for the 
ears, but had never inquired into nor tested the 
perviousness of the Eustachian tubes. No benefit 

R 2 
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had followed this treatment. When I first saw this 
lad (who was,! may mention, on accoant of his severe 

infirmity, inferior in intelligence to his younger 

• 

brother, who came with him to my house) he could 
only hear my watch in close contact with his right 
ear, and but one inch from the left. The otorrhcea 
was copious, purulent, and oflTensive. After the 
discharges had been carefully syringed away there 
was but little perceptible increase of hearing power 
on either side, and an inspection revealed almost 
entire loss of the right membrana tympani, and a 
large perforation in the left. The mucous mem- 
brane of the cavitas tympani was granular, and 
there were small fungoid growths in the left 
meatus. While syringing with warm water, none 
passed into the throat, as might have been ex- 
pected to occur from the extensive loss of mem- 
brane and the consequently open state of the 
tympanum. The patient not being able himself to 
overcome the obstruction thus plainly existing in 
the Eustachian tubes, by the Valsalva experiment 
of inflation, 1 employed the Politzer bag, and suc- 
ceeded easily in blowing air and some of the puru- 
lent secretion through the tympanum into the 
external meatus. The emission of both air and 
fluid with a whistling and hissing noise from the 
middle ear, of course still further assured me of the 
existence of the perforations. The boy^s hearing 
distance immediately rose to 2 inches on the right 
side and 6 feet on the left. Second visit : The watch 
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was heard 3 feet oa the right side and 10 feet on 
the left. Third visit : 12 feet right, 14 feet left ; 
and so on, improving rapidly each time, until at 
the sixth visit it had increased to 25 feet on each 
side, or the whole length of my consulting room, 
at which distance my watch continues to be heard 
whenever he visits me. It is not too much to say 
that the comparative restoration of hearing de- 
pended entirely upon the removal of obstruction in 
the Eustachian tubes, and on that account I have 
here related the case. Of course, the hearing is not 
even now perfectly restored (although to hear any 
watch at 25 feet distance must be considered hearing 
well), because of the extensive loss of structure in 
both ears ; but it may be maintained at its present 
standard by the use of the artificial tympanum. 

When the Eustachian tube is rendered imper- 
vious by dense stricture, by fibrinous effusion 
uniting its walls, or by very inspissated mucus, the 
patient should not, in my opinion, be made to 
endure exploring by bougies passed through the 
catheter, unless there is very strong evidence to 
prove that the deafness certainly arises from the 
occlusion of the tube, and not from either tym- 
panic or nerve disease. Should every means of 
infiation fail, it may be necessary to dilate the tube 
mechanically ; but such an operation is very seldom 
really required. Mischief has of late years often 
resulted from the practice of attempts to pass 
stilettes, whalebone, catgut and laminaria bougies 
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into the Eustachian tube. I have, in several in- 
stances, been perfectly successful in attaining the 
desired object simply by perseverance in using the 
local applications before indicated, and by forcing 
air into the tube by catheterism. 

It may be well to recapitulate and summarize 
the treatment of obstructions of the Eustachian 
tubes and the means to be adopted to maintain the 
perviousness of the latter: — 1. I give preference to 
simple atmospheric air. In acute and subacute 
cases, when air has been introduced, it will have 
been remarked that the effect was in many in- 
stances " almost magical.^^ In fact, there are no 
catarrhal affections of the ear, in which such im- 
mediate relief of the accompanying deafness is 
afforded, as in those where an obstructed Eustachian 
tube is rendered suddenly permeable. The ex- 
pression of joy by some patients that have been 
successfully operated upon is almost rapturous, a 
new world as it were being opened to them by the 
instantaneous restoration of hearing. First of all, 
therefore, the air douche must be resorted to, in 
these cases, and also where too long neglect of the 
ailment has induced swelling and hypertrophy in 
the Eustachian tubes, whUe tough plugs of mucus 
prevent the access of air to the drum. We have 
seen that sometimes the Valsalva method or the 
Politzer bag furnish means sufficient to overcome 
the obstruction, but that in others the catheter is 
required. In the latter class of cases, we likewise 
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find that a single introduction of the catheter into 
the mouth of the tube, with or without thorough 
inflation of the drum, is occasionally all that 
is requisite to enable the other methods to be 
subsequently effectual. In fact, daily experience 
in the treatment of such cases, tends to show that 
much waste of time in needless local applications 
to the throat, may be avoided by the judiciously 
early employment of catheterism. 

2. The agent next in sequence and efficiency to 
the air-douche is the injection of vapours, medicated 
or otherwise, and among which I give the prefe- 
rence to the steam of hot water, where there exists 
rigidity, hypertrophy, or adhesion of the lips of the 
tube, with, besides, chronic inflammation about the 
fauces, nares, or pharynx. This simple remedy is 
very efficacious in counteracting the dryness and 
^^ stuffed^^ sensation that so often accompany such 
conditions, as it is in relieving similar states within 
the cavity of the tympanum. For its application 
we may use a common inhaler, with two glass tubes 
through the cork, one of which will by the inter- 
vention of a piece of flexible tubing, conduct the 
steam to the catheter, and the other is in the same 
way to be connected with the inflating bag. This 
is all the apparatus required. An excellent medi- 
cated vapour to be used *by the surgeon in this 
way through the catheter, or by the patient in the 
ordinary method of inhaling, is composed of the 
following ingredients : — 
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Bt 01. Pini Sylvestris Siss. — 5ij« 

Magnesiffi Carb. Lev 5j* 

Acidi Carbolici gr. x. 

Aqose • . ad ^uy 

Misce. 

And the following are the directions for use : — A 
teaspoonfiil to be mixed with a pint of water (150°) 
and injected or inhaled^ as the case may be^ daily. 
3. Fluids in the form of spray or pulverized 
solutions. These are chiefly of value when there 
is hypersecretion, with strong evidences of chronic 
catarrhal inflammation, not only at the faucal 
orifices of the tubes but extending up their canal. 
These are more efficiently introduced by the sur- 
geon, through the catheter, than when placed in 
the hands of the patient, who should always be 
made to understand that a more thorough im- 
pression can thus be made upon his ailment, not 
only in this stage but when it has advanced up- 
wards into the tympanic cavity. But when, as 
sometimes happens, patients cannot conveniently 
attend for the purpose of having fluids introduced, 
self-treatment must be attempted by the Politzer 
bag or the Valsalva method, although they will 
often be unsuccessful in their own endeavours to 
propel fluids thoroughly into the tubes. The choice 
of agents must of course depend upon individual 
cases, but in general terms it may be stated, that 
in mildly acute (subacute) and in many chronic 
forms, sedatives, astringents, or alteratives are to 
be employed, but in proliferations, indurations. 
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granular states, or adhesions of the lips or walls of 
the Eustachian tubes, the more caustic solutions, 
such as nitrate of silver, sulphate of copper, chlo- 
rides of zinc and potash are required. 

4. Bougies for dilating the tube may in very 
rare instances be necessary, but these are (in my 
opinion) rather dangerousTpractice, and so seldom 
required, that I have not found indications for their 
employment during the last two years. Imper- 
meable stricture of the tube (by which I mean 
cases where air cannot be driven into the drum by 
any means short of forcibly dilating it), being so 
extremely uncommon an occurrence, I do not 
consider it necessary to describe the bougie prac- 
tice. At all events, since accidents are likely to 
arise from any unskilful management in the intro- 
duction of these instruments through the catheter, 
it is safer, unless a very large experience in ope- 
rative aural surgery has been attained, not to 
attempt to pass a bougie into the Eustachian tube. 

Where the deafness is occasioned by a chronic 
catarrh of the tympanic cavity, and the Eustachian 
tubes are quite pervious, the first point is to deter- 
mine as precisely as possible the exact nature of 
the lesions. One of the most frequent causes of 
deafness, especially in children and young persons, 
is a collection of serum, mucus, or other extraneous 

matter within the cavitv of the drum. Means 

• 

must be adopted for causing its absorption, or re- 
moval by the air-douche, and perhaps by fluid 
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injections. Good management of the general health, 
and appropriate local treatment, will, in most in- 
stances, cause these accumulations to disappear. 
With the object of correcting the altered condition 
of the tympanic cavity, and of securing quite a 
free passage of air to it, the air-douche is most 
useful. Politzer^s method, with the modified bag 
and apparatus* which have been so often referred 
to, may be sufficient for the purpose. A mechanical 
pressure will in this way be brought to bear upon 
those parts of the tympanum which are elastic, — 
the membrana tympani and the fenestrse. This 
distension will have a tendency to relax these parts, 
and at the same time may counteract incipient 
rigidity of them and of the ossicles, and will loosen 
any recently-formed adhesions between these and the 
walls of the tympanum. When the Eustachian tube 



* Since the above was written, I perceive that a question has 
been raised as to the origin and extent of the improvements made 
by adding a valve, as described in the text, to the Politzer bag. 
This matter, though trifling, appears to call for a word or two of 
notice from me. It may be sufficient to say, that in 1869, when 
the advantage of this little modification first suggested itself to me, 
and up to that date, not one of the Politzer bags shown to me by 
the best manufacturers, or used or seen by me, was funiished with 
any valve or similar contrivance whatsoever. I have also much 
more recently had an opportunity of seeing one of these bags, pro- 
cured by a patient in Vienna, and this also had no valve. With 
regard to the nasal pads, I have not ceased to find the instrument 
far more convenient and cleanly in use when provided with these 
appendages ; and they are never dispensed with by patients, except- 
ing sometimes in hospital cases, where the additional expense, 
though trifling, ia too great to be incurred. 
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has once been rendered, by these means, completely 
patent, it is well to advise the patient to maintain 
it so by practising the Valsalva method of inflation at 
least once a day. If children, in whom there is often 
merely tubal obstruction with a little hypersecretion 
of mucus in the tympanum, can be taught to keep 
the passage free to the middle ear by this simple 
action of holding the nose and blowing air into the 
drum, nothing more is necessary for removing their 
recumng deafness at every catarrh ; and in adults 
the improvement or recovery of hearing is generally 
maintained by the process. If they cannot manage 
it themselves, direct their attendance occasionally 
for treatment by the inflating bag. 

When the too great secretion within the tym- 
panum is not removed by the air-douche alone, 
administered with the bag,* warm vapours suitably 
medicated should be injected into the cavity. In 
most cases which are of some months or years' du- 
ration, the thickened, swollen, and over- secreting 
lining menbrane of the drum requires to be deci- 
dedly acted upon; and I find moist vapour (with 
which I sometimes mix acetic ether) to be the most 
efficient agent in softening the rigid hypertrophied 
tissues ; and also in assisting the absorption of the 
efiused fluid. Other vapours, such as those from 



* It must be remarked, that so long as a moist gurgling sound 
is heard through the psophometer when air is forced into the 
tympanum, excessive secretion may be inferred. 
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iodine, carbonate or hydrochlorate of ammonia; 
chloric ether, henbane, conium and other sedatives, 
may be cautiously used, but the effects of many of 
these can only be ascertained after several adminis- 
trations. If one kind does not succeed, another 
may. I have employed these and other similar 
vapours with varying success in the treatment of 
chronic catarrh, but my experience nearly agrees 
with that of Dr. Von Troltsch, that with the ex- 
ception of iodine and acetic ether, the vapour of 
hot water — i.e,, simply steaming the cavity of the 
tympanum, is the best. The injection of any of 
these vapours, except the irritating ones, causes in 
general no pain ,• but when the cavity has become 
diminished in size, from the congestive swelling, 
deposits, adhesions, &c., the mechanical distension 
of some parts and the breaking up of adhesive 
bands will cause a biting or aching pain, not, how- 
ever, of long duration. The treatment should be 
steadily continued — for several days — and many 
cases 'wbich have been considered beyond remedy 
will become immensely relieved or even cured. 
You have opportunities of noticing how persever- 
ingly some patients who have been deaf for ten, 
twenty, or more years, return week after week to 
this hospital for treatment, and to have cathe- 
terism performed with signal and increasing 
benefit. 

Where the mucus has become dried and hardened 
in the tympanum, impeding the passage of sound. 
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and setting up adhesive processes which may at a 
later period act most disastrously upon the hearing, 
no time must be lost in endeavouring to modify so 
formidable a condition. I believe it is frequently 
these cases which are set down as " nervous deaf- 
ness/' " thickening of the drum/' " anchylosis of 
the stapes/' " rigidity of mucous membrane/' 
" bands of adhesion/' &c. &c. Improvement is 
generally eflfected with ease, by injecting through 
the catheter weak alkaline solutions, which will 
first soften, and then dissolve the hardened masses. 
Afterwards, when suflBciently thinned, and rendered 
less irritating and clogging, the altered secretion 
may be treated in the same manner as above re- 
commended for simple mucous accumulation. As 
solvents I usually employ injections of the bicar- 
bonates of potash or of soda, or iodide of potassium, 
and afterwards as an astringent, sulphate of zinc 
(gr. ij — ^v ad 3J). It is well to suspend this treat- 
ment for a few days, and employ only the air- 
douche with steaming. The lotions may either be 
placed in the nostrils by a syringe, and then blown 
into the tympanum with the Politzer bag, or if not 
objected to, the catheter may be made use of for 
the purpose. For very chronic cases, and where 
the patient is unable to give regular attendance. 
Dr. Gruber of Vienna has pointed out a simple 
method by which the patient can himself introduce 
fluids into the tympanum. " Inclining his head 
well to the affected side, he puts into the nostril on 
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the same side a glass or elastic syringe^ containing 
about 5ij of the required solution. This he 
syringes firmly into the pharynx, where it lies in 
contact with the orifice of the tube. He then 
quietly, and without swallowing, inflates the tyna- 
panimi.'' 

Local treatment of the Eustachian tube, pharynx, 
and cavity of the tympanum cannot, however, be 
maintained by the surgeon for an indefinite period. 
It then becomes our duty to warn such patients 
that although we have been able to arrest the 
advance of disease, and perhaps improved their 
hearing, a relapse may occur, and that it will be 
well for them to return once or twice a year to 
resume a like course of treatment to that which has 
proved, at least to a certain extent, successful. 
Gruber^s method of blowing medicated lotions or 
vapours, by forced inflation, when once the Eusta- 
chian tubes have been rendered thoroughly pervious, 
affords an easy means of maintaining hearing 
power, as well as of preventing further accumula- 
tions, adhesions, &c. If patients comply with the 
advice to take due precautions against fresh 
catarrhs, and submit without delay to treatment 
should any attack of the kind occur, they may be 
confidently assured that progressive disease, and its 
resulting symptom — deafiiess, will be prevented. 
It may not be out of place here to remark that 
when a case of long-existing aural catarrh presents 
itself, the subject being a person capable of attending 



TREATMENT OF. 255 

without great personal inconvenience, it is occa- 
sionally my practice to decline beginning a course 
of treatment unless arrangements can be made for 
keeping the patient under observation during a 
period of twelve months. This plan is especially 
applicable to the cases of young persons where 
it has at the outset been ascertained that no 
nerve-lesion exists, and in whom, from their 
generally good state of health, the removal 
of morbid products, as well as reparation of 
lost or damaged structure, may be reasonably antici- 
pated.* 

Counter-irritation, by painting Lin. lodi, P. B., 
on the mastoid process behind the ear, is very 
useful in treating chronic catarrh of the tympanum, 
especially when there is reason to believe that the 
mastoid cells are partially clogged. 



* The astonishing ignorance of the great majority of patients, in 
every rank of life, and their still more wonderful aversene -s from the 
trouble or even perseverance on their own part, absolutely needful 
to their giving any fair opportunity to the surgeon, or obtaining any 
benefit for themselves, constitute, I hesitate not to say, our most 
serious difficulty in. practice. The reflection is often thoughtlessly 
and unjustifiably oast by asserting (after possibly one or two visits), 
" Oh 1 I have been to Mr. So-and-so, and he could do me no good," 
when the real obstacle to amendment has consisted simply in the 
patient's own slackness of attendance and refusal or neglect to comply 
with instructions. Persons commonly appear to be under the im- 
pression that a chronic disease, existing in a structure so compli- 
cated as the ear, with deafness of half a lifetime's standing, is to be 
removed as expeditiously as an ordinary cold in the head is by a 
dose of Dover's powder and a hot foot bath. I believe that in the 
foregoing observations every surgeon will recognise a too familiar 
experience, so common, indeed, that it would be scarcely worth re- 
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The constitutional treatment of chronic aural 
catarrh can be considered only as auxiliary to the 
locals yet much stress should be laid upon the 
necessity of exercise, bracing air, warm clothing, 
&c., and upon the taking such medicines as impart 
tone to the system. In children particularly, who 
suffer from a generally disordered state of the 
throat, languid circulation, and consequent defi- 
ciency in nervous energy, great attention should 
also be paid to the skin, and to proper diet. 

In cold weather warm baths are advisable, taken 
in the house, not out of it : in summer, cold — es- 
pecially sea — baths, and vigorous friction with 
rough towels afterwards, so as to produce a ruddy- 
glow. Plunging the head in cold water, as boys so 
frequently do after exercise, &c., is objectionable. 
I have known severe catarrh to be induced by this 
practice, and bad cases of thickening to result from 



ferring to, but for the opportunity thus afforded of offering a few- 
words of advice to younger members of the profession. When we 
find ourselves concerned with persons inclined to cavil at or dis- 
regard any given modes of treatment, which experience and honest 
conviction assure us are the only means likely to relieve or arrest 
their ailment, we are morally bound to decline resorting to any 
placebos, such as ** drops," lotions, external or other applications, 
which, however "harmless," we know cannot in reality prove bene- 
ficial. A well-founded reputation, and, what is of much higher 
importance, self-respect, ought not to be imperilled, by lack of 
firmness and persiRbence in urging upon the patient such measures 
as we believe can alone be of use to him ; and if our reasonings 
are in vain, we have only to withdraw from all further conduct 
of the case, and cease to be responsible for, although we compas- 
sionate, the melancholy progress of his infirmity. 
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it, of course causing deafness. Youths should not 
be overworked mentally, and early hours for retir- 
ing to bed ought to be insisted upon. Sleeping- 
rooms should be well ventilated, and all general 
hygienic rules strictly observed. Cod-liver oil, 
various preparations of iron sometimes combined 
with alteratives such as hydrargyri bichlor., mi- 
neral acids, vegetable bitters, iodide and bromide of 
potassium, will all be found useful by turns. 

Before passing on to consider the o^era/ive treat- 
ment which may be adopted to relieve the many 
neglected and long-standing cases of catarrhal 
disease of the middle ear which come under our 
notice, it will be of interest to give a short historical 
account of the various forms of operation, with 
especial regard to that known as incision of the 
drum-head. The fresh prominence which this 
subject of paracentesis membraruB iympani has 
acquired during the past few years, in the writings 
and practice of eminent aural surgeons, justifies my 
occupying the reader^s time in briefly reviewing 
their labours and those of their predecessors ; for, 
by presenting the substance of their recorded 
opinions, as well as the result of my own experience 
in the performance of the operation in question, I 
have some hope of being able to indicate, if not to 
define, the limits within which it may be wisely and 
safely resorted to. For a part of the pages next 
ensuing, I am indebted to Dr. St. John Rodsa^a 
Treatise on Ear Diseases (which has appeared during 
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the progress of this edition), and from which I have 
condensed^ and in a great measure extracted^ the 
following particulars. To chap. xiv. of that work I 
may refer the reader for full and instructive infor- 
mation, partly (as stated by the writer) gathered 
from Schwartze's valuable brochure, but verified 
and amplified by the expenditure of great labour of 
his own. 

The first recorded fact bearing upon the opera- 
tion was about 1650, when Johannes Riolanus^ 
of Paris, noticed that a deaf person's hearing 
'^ was restored'^ by having accidentally lost the mem- 
brana tympani in consequence of a rupture from 
using an " ear spoon.'' But it is properly remarked 
that in former times such expressions as that " the 
hearing became perfect, or was restored," might 
mean very much or very little, so inadequate were 
the methods then in vogue of testing the hearing 
power. In 1722, our own accomplished Cheselden, 
Surgeon to St. Thomas's Hospital, performed some 
experiments upon dogs, described in his work,"'^ from 
which I quote the following : — ^' I once found the 
membrana tympani half open on a man that I dis* 
sected, who had not been deaf, and I have seen a 
man smoke a whole pipe of tobacco out through 
his ears, which must go from the mouth through the 
Eustachian tube, through the tympanum, yet this man 
heard perfectly well. These cases occasioned me to 



** The Anatomy of the Human Body .'^ London, 1732, page 250. 
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break the tympanum in both ears of a dog, and it did 
not destroy his hearing, but for some time he received 
strongsounds with great horror/^ Well thepooranimal 
might, for the fearful inflammation that must have 
been excited was more than sufficient to make him 
dread the stimulus of ^' strong sounds'' under this 
cruel torment. The author subsequently goes on 
to state that he obtained permission to perform this 
operation, then reckoned as very formidable, upon 
a prisoner, who, if he survived it, was to have his 
freedom. The criminal, however, fell ill, and the 
intended experiment was indefinitely postponed. 
Sir Astley Cooper stated* that such an outcry was 
aroused against Cheselden's inhumanity, that he 
never again obtained permission to perform this 
operation. In 1748, Diennert, of Paris, recom- 
mended perforation of the membrana tympani for 
the purpose of evacuating blood or pus from the 
cavity of the tympanum, and according to Itard, the 
same procedure had been proposed by Julius Busson 
six years previously. In 1760, Eli, apparently a 
charlatan, was actually the first man who had 
recourse to perforation for the purpose of improving 
the hearing. Portal, and Sabatier, Paris surgeons, 
contemporary with Eli, but not, so far as we know, 
cognizant of the latter's practice, proposed to punc- 
turethe membrana tympani; Portal, in cases where it 



* *' Philosophical Transactions/' 1800, page 152. 

s 2 



260 OPERATION OF PUNCTURmG, ETC. 

was greatly thickened^ and Sabatier, where it was 
relaxed. 

Sir Wm. Wilde quotes the following passage from 
Dr. Peter Degravers, of Edinburgh, living in 1 788, 
and who styled himself Professor of Anatomy and 
Physiology. ^' I incised the membrana tympani of 
the right ear, with a sharp, long, but small lancet. 
I left the patient in that state for some time and 
afterwards observed that it had united. I again 
incised the membrana tympani of the same ear, but 
crucially, and on removing some of the parts of 
the membrane incised, I discovered some of the 
ossicula, which I brought out.*' Dr. Degravers^s 
proceeding was a gentle one compared with that 
in the well-known and frightful case first published 
by Pilcher,"'^ and which occurred at a more recent 
date in one of our large hospitals. 

In the early years of this century, Dr. Karl 
Himly, of Brunswick, and Sir Astley Cooper, in- 
dependently of each other, proposed perforation of 
the membrana tympani, more especially in closure 
of the Eustachian tubes. The former surgeon 
demonstrated to his students in 1797, by experi- 
ments upon living dogs and on the dead human 
subject, how easily the operation could be per- 
formed ; but he did not practise it upon the living 
body until 1806. He reports only a single suc- 
cessful case, and that was one in which deafness 



"Treatise on the Ear," page 262 et seq. 
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had resulted from closure of the Eustachian tubes 
occasioned by ulceration of the pharynx. Sir 
Astley Cooper,"'^ soon after the publication of Sir 
Everard Home's papers on the functions of the 
membrana tympani, placed on record the case of a 
medical student at St. Thomas's Hospital, who had 
lost the membrana tympani, and could nevertheless 
" hear quite well.'' The student was 20 years of 
age, and had consulted Sir Astley in the winter of 
1797. It appears that when 10 years old he was 
attacked by suppuration in the left ear, and a year 
afterwards by the same disease in the other. There 
was profuse otorrhoea on both sides, and bones or 
pieces of bones were discharged. The patient was 
totally deaf for three months ; the hearing then 
began to return, and in about ten months from the 
last attack it was restored to the state in which it 
had been when he consulted the great surgeon. 
Sir Astley Cooper then gives an account of the pro- 
cess by which he decided that the drum-heads were 
perforated, and it is interesting to read of the 
thorough manner in which his examination was 
contrived, and to compare it with the means we 
now have at our disposal for ascertaining the same 
fact. He says : '^ The patient having filled his 
mouth with air, he closed his nostrils and contracted 
his cheeks ; the air thus compressed was heard to 
rush through the meatus auditorius with a whist- 



'^Philosophicid Traosactions." 
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ling noise^ and hair hanging &om the temples 
became agitated by the currelit of air which issued 
from his ear. To determine this with great pre- 
cision^ I called for a lighted candle, which was 
applied in turn to each ear, and the flame was 
agitated in a similar manner/' This gentleman 
when in company was capable of hearing what was 
said in the usual tone of conversation, and he could 
hear with the ear in which there was no trace of a 
membrana tympani, better than the one in which 
there was merely a circular opening. When a note 
was struck upon the piano, he could hear it, but at 
only two-thirds of the distance at which the exa- 
miner could hear it. 

Upon this history Dr. St. John Boosa observes : 
^' Although this case has been accessible to the pro- 
fession since 1800, it is surprising to find the belief 
still widely prevalent among the laity and profession, 
that the destruction of the membrana tympani 
involves almost complete loss of hearing.'' 

The foregoing case led the way to the operation 
of perforating the membrana tympani for the 
benefit of impaired hearing, but it will be remarked 
that the only indication for its performance was in 
cases of obstructed Eustachian tube. The scientific 
character of Sir Astley Cooper's observations is 
however better exemplified when he states that he 
also had recourse to puncturing the membrane in a 
case where blood was extravasated and lodged in 
the cavity of the tympanum after concussion of the 



THE MEMBRANA TYMPANI. 263 

brain. The Valsalva experiment, as we now employ 
it, furnished the means by which he determined 
whether the Eustachian passages were open or 
occluded, for ^^ when it succeeds, the tube is open ; 
besides this the patient should be able to hear a 
watch when placed -between the teeth or on the 
temporal bones/' This, it will be observed, is only 
another way of ascertaining whether the auditory 
nerve be implicated, instead of testing as we now 
do by the tuning-fork. Sir A. Cooper, soon after 
publishing his successful cases, was besieged by 
patients from all parts of Europe. He operated 
upon 50 other persons, but the results were un- 
satisfactory, and he eventually declined to attend to 
deaf patients, both on account of the small amount 
of good effected, and because his fame as a surgeon 
was suffering from his repute as an aurist. 
Schwartze records how at this time great interest 
was awakened in this subject, both in France and 
Germany, and it became the fashion for all who did 
not enjoy the finest hearing, to allow their drum- 
heads to be perforated. Even the poor deaf mutes 
were submitted to this treatment, and empiricism 
held for a time full sway; for the profession 
apparently did not analyse Sir Astley Cooper's 
cases, but merely knew the fact that he perforated 
the membrana tympani for deafness. Professor 
Himly, of Gottingen, in commenting upon Cooper's 
cases, showed that success was only attained very 
exceptionally, and because there were no r^ady 
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means of opening the Eustachian tube ; and the 
tide of charlatanism was partially checked. In 
England, however, in 1804, Saunders, and sub- 
sequently Curtis, opened institutions, and operated 
or talked about operations, but soon abandoned the 
procedure in consequence of the poverty of the 
results obtained. In France, Itard, Boyer, and 
Deleau wrote works on this treatment. Schwartze 
discredits the claims of Deleau to have effected im- 
provement in hearing by it. Itard perforated the 
drum-head of a deaf mute whose tympanic cavity 
was tilled with masses of tenacious mucus, which he 
succeeded in afterwards removing by the syringe. 
^' This,'' says Dr. St. J. Boosa, " was an anticipa- 
tion of Mr. James Hinton's operation ; but in 170 
other cases, there was absolutely no result. He 
calls attention to the fact that permanent suppura- 
tion may occur even when the operation is very 
carefully performed.'' My own observations with 
regard to similar instances in the present day, go to 
confirm the truth of the latter assertion. 

In 1822 Saissy, of Lyons, speaks " guardedly" of 
the operation, and mentions but one successful 
instance. Dr. Nathan R. Smith, of Baltimore, 
translated Saissy's book, and invented an instrument 
for perforating the membrana tympani ; but there 
is no record of any cases that he benefited. 

In 1828 Hendriksz, of the University of Gronin- 
gen, states that this operation was often performed 
in the institutions for the deaf and dumb in Berlin, 
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Vienna, and Groningen, and he asserts that 17 out 
of 81 thus treated, experienced, for the moment, an 
improvement more or less decided. Little is heard 
of the operation for many years afterwards until 
Hubert Valleroux, in 1843, wrote an essay upon 
the danger attending it, and reports two deaths as 
having occurred in consequence of it. The treatises 
on diseases of the ear by Kramer, Eau, Bonnefont, 
Toynbee, Klcher, and Von Troltsch, contain little 
or no information on this subject. Sir Wm. Wilde,* 
however, in considering (1858) the propriety of 
perforating the membrana tjrmpani, as well as the 
cases in which such a measure is applicable and the 
best mode of operating, makes some excellent ob- 
servations. '^Closure of the Eustachian tube, 
accumulation of extraneous matter within the 
tympanum, and the thickened condition of the 
membrana tympani, are the circumstances which 
writers seem to think demand it. I do not believe 
it to be either required or applicable in the first 
class of cases,^^ (and he states his reasons in another 
portion of his work) but goes on, ^^ When we are 
convinced that the cavity of the tympanum is filled 
with uncoagulated blood, and that it cannot find 
exit through the Eustachian tube, an aperture may 
be made in the membrane to give it vent ; but such 
an aperture, being intended to close after it has 
performed its office, is widely difierent from per- 
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foration made by cutting out a portion of that 
structure for the purpose of assisting hearing. To 
relate the whole history of the operation for per- 
foration, the cures said to have been achieved by it, 
the various ingenious instruments iuvented for 
performing it, and the number of essays -written by 
distinguished men upon the subject, would occupy 
more space than it is worth in a practical work, 
more particularly as the operation has fallen into 
disuse, Eustachian catheterism having in part super- 
seded it, and several of the so-called cures not 
having stood the test of time and close investigation ; 
so that no well authenticated recoveries by the 
operation have been related for several years past.^^ 
Wilde further on defines the due limits of the 
operation, and, making a few allowances for the 
improvement in our methods of diagnosis, and 
knowledge of aural pathology, during the twenty- 
years that have elapsed since his treatise was 
written, the reasons then assigned for the exercise 
of caution are quite as necessary now. He proceeds, 
" In cases of permanent thickening and opacity 
of the membrana tympani" (these appearances 
of the membrane are, as I infer, what we at the 
present time include under the results of neglected 
chronic catarrh) '^ which have resisted all efforts at 
absorption and thinning, are we justified in perform- 
ing this operation ? I believe in very few cases 
indeed will it be found efficacious, because the 
opacity which we do see is but a portion of the 
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general thickening and disorganization of the invest- 
ing membrane of the middle ear, perhaps that of 
the labyrinth also, which we do not see. It may, 
however, be tried without injury in some cases, but 
it requires very great caution and dexterity indeed 
in its performance ; . . . irreparable mischief has at 
times proceeded from its being done in a rough or 
clumsy manner/' 

Sir W. Wilde gives excellent reasons for rejecting 
all instruments in the shape of punches, trocars, 
and complicated apparatus for the removal of a 
portion of the membrane, and it would be interest- 
ing as well as instructive, to learn his ideas now 
upon such operations as those advocated by Wreden, 
Voltolini, Gruber, Weber, Lucae, and others, to be 
presently noticed. 

Erom the preceding account, it is sufficiently 
apparent that the older writers, with the exception 
of Sir Astley Cooper, only resorted to the operation 
in question for the relief of deafness in cases of 
closure of the Eustachian tube, and thickening of 
the membrana tympani. Now, since the extended 
and scientific use of catheterism, and other modes 
of overcoming obstructions in the Eustachian canal, 
paracentesis membranse tympani is no longer recog- 
nised as an operation proper or necessary for 
relieving the deafiaess consequent upon such a con- 
dition. Neither is " thickening '^ of the membrane 
(so styled by the old writers, but which probably 
was mere opacity, or interstitial deposit external to 
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the fibrous layer, and perhaps not per ae the cause 
of any deafiiess at all) a sufficient indication for 
opening the drum ; because, if this thickened con- 
dition or increase of substance in the membrane be 
limited to the cutaneous layer, rendering it opaque^ 
we can remove it by appropriate local remedies : 
and should it have implicated the central or mucous 
layers, it has most probably extended to the whole 
lining membrane of the tympanic cavity, and thus 
no correct indication would be presented for para- 
centesis. The only reason for the operation as- 
signed by writers up to recent times, and which 
continues valid in accordance with our present 
ideas, was the diagnosed presence of collections of 
blood, pus, or mucus, which could not escape by 
the Eustachian tube ; and as these were generally 
recognised in acute or subacute cases, then, as now, 
it was right, under certain limitations, to perforate 
the membrana tympani. 

We now arrive at the more recent operative sur- 
gery of the tympanum. It was Dr. Hermann 
Schwartze of Halle who first brought the practice 
of incision into its renewed vogue. He advised it 
in ^^ certain cases of acute inflammation of the 
membrana tympani, where in a very short time 
a great swelling occurs, chiefly and greatest in the 
posterior quadrant, and when in spite of other 
remedies there is very obstinate and severe pain. 
It quiets the pain, and thus shortens the course 
of the afiection/' In this description we cannot 
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help recognising the earlier stages of otitis, or, as 
I speak of it in the last lecture, purulent catarrh. 
But Schwartze himself decidedly disapproves of in- 
cision when there is simply tenacious nmcus in the 
cavity of the tympanum; because he fears that 
small collections are never evacuated through the 
opening, and states also that " very severe reaction 
often occurs in such cases after paracentesis, active 
inflammation which terminates in suppuration, and 
often with considerable diminution of hearing/^ 
Von Troltsch, in speaking of incision being per- 
formed in cases of chronic catarrh, says : ^^ Among 
the many reports of favourable results from this 
operation, none of thepa could be said to give any 
suflScient evidence of its real value ; and I must, 
therefore, fully coincide with Schwartze when he 
says that ' up to the present time it is only in very 
rare cases that a permanent success has been seen 
by trustworthy observers/ ^' 

Dr. Roosa critically examines Schwartze^s tables 
of 100 published cases in which he has performed 
paracentesis membranse tympani; and it appears 
that ^^in only 2 out of the hundred were the 
persons operated upon over fifty years of age, and 
only 17 were over twenty years. The remaining 
81 were under this age, and 46 were infants and 
children between one and ten years old. In 84 of 
the cases the disease, whatever it was, had not 
existed for a year. There were only 10 cases 
where the aural affection had lasted between five 
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and ten years^ and in 6 cases only^ more tlian ten 
years/'* 

The non-success in many of the recorded cases 
was considered to be attributable to the diflSculty 
of maintaining a permanent opening in the mem- 
brana tympani; and various means were devised 
with the purpose of either removing a portion of 
the membrane, or of preventing the closure of the 
artificial perforation. Toynbee introduced a small 
syringe, with which he withdrew a part of the 
fluid from the tympanum ; and Bonnefontf a silver 
canula, leaving it for forty-five days ; but the open- 
ing closed immediately after its removal. Pieces of 
catgut, whalebone, bougies, gold tubes, &c., have 
been placed in the hole made by a trephine, or por- 
tions of the membrane have'been punched out with 
a ^^tympanatoire.'' Meniere, Erhard, Voltolini and 
some others, tried to secure patency of the incised 
membrane by the use of the galvano-cautery, and 
by touching the edges of the opening with caustics, 
but these procedures only availed to prove that an 
opening thus made lasted a little longer than one 
cut with the knife. In 1868 Politzer, in conse- 
quence of these failures, attempted a new method 
of establishing a more permanent artificial opening. 
He made an incision through the cicatrix, and in- 
serted a "hard india-rubber eyelet.^' Several 

* ** Archiv fiir Ohrenheilkunde," Bd. ii. p. 36, and Ibid. Bd. vi. 
p. 195. 

t <' Traits Th^orique et Pratique des Maladies de TOreille.** 
Paris, 1860. 
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accidents, however, are recorded from its use. Dr. 
Roosa witnessed one, in which the opening closed, 
and left this foreign body within the tympanic 
cavity, and Dr. Noyes* describes another, when in 
endeavouring to insert the eyelet, it slipped into 
the cavity and lodged there, causing very serious 
symptoms. The operator says : " The patient, 
greatly alarmed at the accident, submitted to pro- 
longed and futile efforts for its^' (the eyelet's) 
" removal, with such courage as he could, but with 
extreme difficulty, oftentimes compelling me to 
desist because of his sufferings.^' Eighteen days 
afterwards, the patient being placed under chloro- 
form, the eyelet was removed by making a flap in- , 
cision, the former one having closed. Subsequent 
experience of Politzer's eyelet operation does not 
afford evidence of success sufficient to warrant its 
further trial, even although the precaution has been 
taken of adding a silk thread to prevent accidents 
such as above described. 

Wreden of St. Petersburg, and Gruber of 
Vienna, have carried their surgery of the mem- 
brana tympani to still greater and more hazardous 
lengths. The former has excised a portion of the 
malleus handle, together with two-thirds of the 
membrane. The latter cut off a flap with a knife 
and forceps, and called the operation ^' myringo- 
dectomy.^' Both these procedures have excited 



* " TraDsactions of the American Otological Society/' Srd year. 
No. 57. 
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fever and suppurative inflammation of a dangerous 
character^ and the remaining hearing-power has 
been thereby destroyed. These severe modes of 
treatment^ however, are but modifications of old 
procedures, and are at present, I believe, rarely if 
ever adopted. 

Dr. Laurence Turnbull, the Aural Surgeon to 
Howard Hospital, Philadelphia, has within the last 
few weeks kindly sent me his translation of a 
brochure on '^ Tenotomy of the Tensor Tympani 
Muscle," by Dr. F. E. Weber of Berlin. I have 
hitherto had no experience whatever of this opera- 
tion, nor have I as yet seen the results in fifty or 
more cases already operated upon by the latter dis- 
tinguished surgeon. It meets with the approval of 
Professor Gruber, who has likewise invented a 
knife for dividing the tendon of this muscle and 
also adhesions of the ossicula to one another and 
to the walls of the tympanum. 

The reasons assigned in favour of this new ope- 
ration of Weber^s are weighty enough to command 
our most careful consideration ; and with farther 
experience in the application of tenotomy for the 
relief of certain abnormal changes resulting from 
chronic catarrh within the tympanum, it may be 
that we shall find it in the future a gain to our 
therapeutical resources. I must therefore enter 
into some of the particulars regarding it, especially 
the main conclusions which led Dr. Weber to the 
performance of the operation, which is evidently 
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held in very high esteem by him. He is of opinion 
'^ that it will supersede many of the boasted pro- 
cedures suggested by the most reliable authors, as 
well as a great many of his own methods of treat- 
ment, from which he at first expected great results, 
but which he has now abandoned as inappropriate 
and useless/^ 

The first consideration which induced Weber to 
practise tenotomy of the tensor tympani was the 
fact, frequently dwelt upon in these lectures, that 
undue traction inwards of the membrana tympani, 
co-existing with rigidity and tension of the ossi- 
cular chain, must induce corresponding intra-laby- 
rinthine pressure, and thus prevent the due recep- 
tion and transmission of waves of sound. It 
follows of course that if the last of the chain of 
bones, the stapes, be unduly pressed against the 
oval fenestral opening, not only must the excursions 
of the bones be hindered, but the vibrations im- 
pinging upon the abnormally tightened membrana 
tympani must be limited, and thus will be caused, 
(according to the degree of tension) more or less 
decrease in the range of hearing. 2. Weber 
argues, most reasonably, that the increased pressure 
upon the labyrinth, thus occasioned by retraction 
and shortening of the tensor tympani, is suflScient 
of itself to promote and maintain secondary hyper- 
semia and catarrh of the tympanic cavity; espe- 
cially when there already exists an obstruction in 
the Eustachian tube. 3. That vertigo, tinnitus 
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aurium^ alterations in the labyrinth circulation, 
anchylosis of the stapes^ adhesions and thickening 
of the lining membrane of the tympanum^ may iail 
result from muscular shortening and contraction. 
The inference expressed in the last sentence cannot, 
however, be adopted without considerable reserva- 
tion. We not infrequently find many, or all of 
these symptoms, with a visibly sunken and 
indrawn drum-head, to depend upon causes qnite 
other than the contraction of this muscle. Long- 
standing closure of the Eustachian tube, with the 
accompaniment of catarrhal products, shut up and 
immovable within the tympanic cavity, are condi- 
tions fully sufficient to cause the distressing sub- 
jective symptoms ; and in such a case as this the 
mere division of the tendon to release the over- 
tightened membrana tympani, will neither relieve 
them nor mitigate the deafness. This would be 
presuming too far upon indications for tenotomy, 
and we must have recourse to other treatment if 
we hope to arrest the progress of so formidable an 
ailment. 

Weber reports several cases in which division of 
the tendon has appeared to produce striking 
benefit; but inasmuch as he appears to have con- 
joined the operative treatment with such thera- 
peutic means as are usually adopted, it is difficult 
to determine how much of the success claimed by 
him was really due to the operation, or to the other 
local treatment. This consisted in maintaining 
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permeability of the Eustachian tube, free access of 
air to the drum, and fluid injections into it. If, 
however, the operation can be proved to succeed in 
removing, or even diminishing the tinnitus and 
vertigo which are so intensely distressing to many 
patients, even without materially benefiting the 
hearing, I shall think it perfectly justifiable, and 
suflSciently indicated, when all less severe measures 
have failed. Tenotomy of the tensor tympani is 
not easy to perform, and both Weber and Gruber 
furnish drawings of the knives used. Further and 
more conclusive evidence of the results of this 
operation is absolutely necessary before its adop- 
tion can be recommended in this country. A 
presumed contraction of the tensor tympani muscle, 
the middle ear being otherwise in a tolerably 
healthy state, would not, in my judgment, be 
reason sufficient for the first step, i.e., cutting 
through the membrana tympani; for I am con- 
vinced, from experience, that even a simple incision 
of this delicate structure, however dexterously 
made, is often productive of serious, perhaps dan- 
gerous, consequences. 

The nearest approach to this procedure in opera- 
tive aural surgery which I myself can be said to 
have made, is where, in a few cases of well ascer- 
tained adhesions of the malleus handle to the pro- 
montory, I have incised the membrana tympani 
along the course of the manubrium, and hopked a 
slender bent probe around the latter, then pulling 
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it outwards.* I obtained no substantially good 
results^ but probably the disease had reached too 
late a stage^ and firm impaction of the stapes^ 
owing to rigidity of the lining membrane of the 
tympanum, had already occurred. The tormenting 
tinnitus was, however, always rendered much less 
insupportable, and I believe in some instances 
removed altogether. 

The last modification of paracentesis mem- 
branae tympani requiring notice is that advocated 
by Mr. Hinton. The high eminence of this 
gentleman as an aural surgeon, and his admirable 
skill as a writer and in setting forth the grounds 
upon which his practice is founded, command for 
his opinions the most just and careful considera- 
tion ; but perhaps also make it still more 
gravely incumbent upon those who dissent from 
his conclusions, to criticise them frankly, and 
state and defend their own, in fair and honourable 
controversy. In casesf " where the secreted mucus 
is neither absorbed nor escapes through the 
Eustachian tube, nor finds its way through the 
membrana tympani, but remains for an indefinite 
period within the tympanic cavity, producing vary- 
ing degrees of deafness and local or general dis- 
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* I perceive that Dr. Prout, of Brooklyn, divides adhesions be- 
tween these parts in a somewhat similar manner, but with a small 
iridectomy knife, curved. 

i* ** Guy's Hospital Ileports," 1869. On Mucous Accumulations 
within the Tympanum. 
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tress," Mr. Hinton incises the membrana tympani, 
and injects fluids into the cavity of the tympanum, 
either through the Eustachian tube or the meatus. 
Mr. Hinton is of opinion that dried up and 
flense mucus within the cavity of the tympanum is 
^^ a frequent cause of confirmed deafness.^^ This 
was stated by Itard, and probably suggested the 
procedure adopted by him with the deaf-mute, re- 
ferred to on a previous page. I again quote Mr. 
Hinton. " Much may be done for the relief of some 
hitherto uncured cases by seeking the removal of 
mucus long retained within the tympanum, and 
affording very slight and even as yet unrecognised 
indications of its presence.^^ It is undoubtedly a 
fact that dry and inspissated mucus located and 
shut up in the drum does impede the passage of 
sounds, and provdkes and contributes to those ad- 
hesive processes which have been described in the 
first part of this lecture as among the most for- 
midable of the pathological changes we have to deal 
with. But, unfortunately, this condition does not 
constitute the only or most important lesion which 
acts disastrously upon the hearing in these cases. 
Our post-mortem examinations, and the collection 
of pathological specimens formed by Mr. Toynbee, 
have proved to us that in cases of long-standing 
deafness, influences far more injurious than mere 
hardened mucus had been acting upon the struc- 
tures of the middle ear. For example — when 
chronic catarrhal inflammation, extending up the 
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Enstachian tubes, has long spread itself over the 
whole lining membrane of the tympanic cavity^ 
especially upon the inner wall where are situated 
the fenestrae opening into the labyrinth — we may 
find the loss of function to be almost total, owing 
either to impaction of the stapes, or to the laby- 
rinth itself having become implicated. Professor 
Gruber has in his recent work given an almost 
exhaustive survey of the pathology of these affec- 
tions of the tympanum, which I have but faintly 
sketched in the preceding pages. He traces the 
origin of the new-formed elements which become 
developed in part or the whole of the mucous mem- 
brane of the middle ear, to plastic inflammation, 
and shows how they afterwards undergo a kind of 
retrograde metamorphosis. Some become disinte- 
grated, then fatty, and are absorbed, or in many 
chronic cases become chalky. " The mucous mem- 
brane is thickened fivefold, and contains scattered 
chalky masses, which show corresponding changes 
on the addition of hydrochloric acid.'^ It is some 
such condition of the tympanic cavity as this, and 
not bygone effused secretions of mucus having be- 
come dry and inspissated, which clinical observation 
points out as the more probable cause, both of the 
extreme deafness and of the appearances presented 
by the membrana tympani. Again and again have 
I dwelt upon the importance of learning to dis- 
tinguish between cases in which the whole tym- 
panic cavity is involved in disease of this kind, so 
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implicating the nervous division of the ear as to 
cause insensibility to even the vibrations of the 
tuning-fork placed on the vertex, and those others 
in which the effects of mere long-continued imper- 
viousness of the Eustachian tube would account for 
every symptom. And I would most earnestly im- 
press upon the reader that we must not attempt by 
the venturous operative surgery of laying open the 
tympanum, to relieve the patient, before we have 
exhausted every other possible means of treatment. 
After very careful and repeated perusal of Mr* 
Hinton^s reports of successful cases of incision of 
themembrana tympani, as well as the unsuccessful 
one related by him, I am firmly convinced that 
the whole of them could have been equally benefited, 
and the tympanum cleared of the accumulations, in 
other ways than by incision. The means heretofore 
described, for dispersing abnormal secretions, would 
(in my judgment) have been rewarded by a success 
at least equal to that obtained by incision, and 
without the risk attending the latter. The same 
observation applies to the mitigation of deafness 
after incision had been repeatedly performed ; which 
I believe to have been far more justly attributable 
to the concomitant treatment adopted by the 
operator, than to the operation itself. I feel con- 
firmed in this opinion by the words of Mr. Hinton 
himself, which I quote from the conclusion of the 
reported case No. 1. '^ After the evacuation of 
the mucus, the deafness on the right side partly 
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returned, but it was due merely to a closed condi- 
tionof the Eustachian tube, and was removed at once, 
and permanently, by the introduction of air into 
the tympanic cavity/^ Again, at the end of the 
second case, the preferable treatment, all, indeed, I 
think, that would have been requisite to effect a 
like measure of improvement, is clearly indicated. 
'^ Among the complications of accumulations within 
the tympanum, one of the most frequent is obstruc- 
tion of the Eustachian tube. For the most part 
this is dependent on the swelling of the mucous 
lining and on inspissated secretion, and is suffi- 
ciently treated by inflation of the ear during swallow- 
ing, and by the passage of alkaline and astringent 
fluids used to wash out the tympanum/' 

Observe, I must be carefully understood in the 
foiegoing pages, as applying any remarks of my 
own upon paracentesis membranse tympani, solely 
to the treatment of chronic catarrhal cases and 
results, and not to that of purulent catarrh or 
otitis, where a collection of pus ought, under all 
circumstances, to be evacuated from the tympanum 
as soon as its presence there is ascertained. My 
opinion has been amply indicated ; that the opera- 
tion is, in cases of chronic catarrh and mucous 
accumulations, very rarely either needful or justi- 
fiable. I have felt, though with reluctance, under 
the necessity of commenting at some length upon 
the reported cases above referred to; because a 
little pamphlet detailing them would appear to 
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have found its way into the hands of many patients, 
and because I apprehend that the operation is still 
practised, both here and elsewhere, to a consider • 
able extent, notwithstanding the warning conveyed 
by several instances in which the most lamentable 
results have followed it, from inflammation and 
suppuration extending to the brain. But disasters 
such as this, or (another example), as the occurrence 
of a new disease, lately noted in a work of high 
authority,* and actually named aural surgeons 



* **I have observed a case of facial palsy which had been caused 
by an aural surgeon introducing a strong solution of nitrate of silver 
into the left meatus through a glass tube, and then blowing it 
through the Eustachian tube. This proceeding, which I consider 
most unjustifiable, caused at once excruciating pain in the head, and 
paralysis of all the muscles animated by the portio dura. I was 
consulted three months afterwards, when the paralysis remained 
complete. . . . The patient remained three months under my 
care, being treated by galvanization, and ultimately recovered. 
(Treatise on Medical Electricity, by Dr. Althaus, page 438.) "There 
is one form of paralysis of the portio dura which has only quite 
recently sprung into existence, and which for want of a better term 
I propose calling aural surgeon's facial paralysis. It is produced 
by the reprehensible practice of injecting a caustic solution of 
nitrate of silver (from forty to sixty grains in the ounce) into the 
external meatus, for the relief of deafness arising from aural catarrh. 
The deafness is not relieved, and another very troublesome and 
annoying affection — paralysis of the portio dura from injury to the 
Fallopian canal— added to the one previously existing. ... It 
is fortunate for these poor patients that the physician's skill may 
remedy the harm done by the surgeon^s recklessness. The constant 
current employed regularly for two or three months entirely cures 
aural surgeon's facial paralysis. We are pleased to find that Dr. 
Peter Allen (* Lectures on Aural Catarrh,* 1871, page 258) has con- 
demned the practice just mentioned as unjustifiable, and we* trust 
we may have seen the last of these cases, which are an opprobrium 
to our profession.'* {Ibid, page 562.) 
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facial paralysis f appear to have had hitherto little 
effect in moderating the " recklessness'^ of aural 
surgery. They, however, tend to perpetuate the 
already sufficiently mortifying reputation of aurists 
for dangerous and unscrupulous meddlesomeness ; 
and also sadly excuse the fear and reluctance 
which deter multitudes of sufferers from seeking 
advice at all ; while others throw themselves into 
the hands of quacks, and others again defer recourse 
to treatment until their chances of obtaining relief 
have utterly passed away. 

CASES. 

Case 1. — Catarrh of middle ear {left side). Serous 
or thin mucous accumulation in the cavity of the 
tympanum^ seen on inspection and felt moving 
about by the patient. Eustachian tube obstructed. 
Considerable deafness. Cured by Politzer^s 
method of inflation. 

Master A. C, aged sixteen, was brought to me 
from Dorsetshire this summer (1870). Deafness 
came on from cold taken after measles. His 
general health was not more than tolerable ; he 
looked pale and had been rather overworked in 
studying for an approaching competition. On ex- 
amination the throat was flabby, tumid, and granu- 
lar ; tonsils enlarged -, breathing more through the 
mouth than nose, snored when asleep. The hearing 
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varied, sounds generally appearing to him muffled 
and deadened, or faint, as if coming from a long 
distance. His own voice had an increased reso- 
nance. There was a sense of fulness in the left ear, 
and when he inclined his head, a feeling as if some- 
thing was moving about within it. The tuning- 
fork placed on the vertex was heard on the left (the 
deaf) side. Inspection showed the membrana tym- 
pani to be sunken inwards; thin and tolerably 
transparent, but darker in colour at the lower half. 
The processus brevis of the malleus looked much 
foreshortened, from its handle projecting into the 
tympanic cavity. This bone was extremely well 
defined. When the head was placed horizontally, 
the darker shaded portion of the membrane changed 
its position, appearing at the posterior half (then, 
of course, the most dependent part.) From this 
symptom and the subjective one of the ^^ something 
moving about/^ I inferred that there was an accu- 
mulation of serum or mucus in the drum cavity. 
The left Eustachian tube was impervious, and the 
attempt to inflate by the Valsalva method caused so 
much giddiness, that it was not repeated. On 
using the Politzer bag, air entered with a moist 
flapping and crackling sound very audible through 
the psophometer. When the membrane was again 
inspected, I observed it had almost returned to a 
proper position and curvature, and its colour had 
become more generally bright. A striking increase 
had taken place in the hearing distance, from two 
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feet to fifteen for the watch, and the fulness, heavi- 
ness, and tinnitus immediately ceased. Nitrate of 
silver solution was applied to the fauces, and lin. 
iodi. behind the ear; the latter with the object of 
promoting absorption of the fluid which the inflat- 
ing process had doubtless dispersed into the 
mastoid cells. On the following day the patient 
was able to press air through the Eustachian tube 
by the Valsalva method, without experiencing 
giddiness. He had had no return of fulness in the 
head or singing in the ear, and the hearing distance 
was fifteen feet. I again used the Politzer bag, 
and the sounds indicating moisture were less 
audible than on the previous day ; but as has been 
remarked, the noise of the bag itself is apt to mask 
minor sounds. Hearing distance afterwards twenty- 
five feet — or normal. 

Catheterism in this case would have been wholly 
unnecessary. The local treatment, combined with 
tonic medicines, was recommended to be carried on 
for a few days longer. The patient has continued 
to hear well. 
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Case 2. — Catarrhal inflammation [subacute) of left 
tympanum] retained mucous secretion made to 
extrude through an aperture in the membrana 
tympani by means of the air-douche, adminis- 
tered with the Politzer bag. Obstructed Eusta- 
chian tube on both sides. Recovery of hearing. 
Chronic catarrh on the right side, with extensive 
calcareous deposits in the tympanum, and deaf- 
ness of forty years^ duration. Incision contem- 
plated, catheterism with injections adopted. 
Hearing restored, 

Mrs. A., the wife of a medical gentleman, con- 
sulted me in this year (1870). I was furnished 
with a long history of the various modes of treat- 
ment adopted. The patient and her family were 
gouty, and a brother had been very deaf for the 
last twenty years.* This lady^s infirmity was 
therefore supposed to be hereditary, and ^^ nervous.^' 
Her health was evidently undermined by anxiety, 
and the fear lest the rapidly increasing deafness on 
the left side should become as bad as that on the 
right, which had always been useless to her. She 
never remembered to have heard voices with the 
right ear. The left became deaf two or three years 



* I was subsequently confiulted by this gentleman ; I found him 
to be suffering from obstructed Eustachian tubes and chronic catarrh, 
of the tympanum. He could only hear the watch a few inches ; 
but after being treated in the ordinary way (with the air-douche, 
&c.) he entirely recovered his hearing, and has remained free from 
deafness up to the present time (1873). 
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since ; and is considered to have been worse after 
and during ''colds/' She had formerly had 
otorrhoea in the right ear^ and about three months 
ago the same ailment in the left ; tonics and various 
other medicines had been taken ; medical fi^ends' 
suggestions made trial of^ but all to no purpose ; 
the infirmity increased notwithstanding all consti- 
tutional treatment. The mucous membrane of the 
throat was congested ; occasional darting pain was 
felt in the left ear, never any in the right, but con- 
tinual singing noises there. She was unable to 
inflate the tympanum on either side, and the 
attempt produced giddiness; she required to be 
spoken to in a loud voice ; and the powerftd watch- 
tick (usually heard at thirty feet oflf) could only be 
distinguished at one inch on the right side and ten 
on the left. The right membrana tympani was 
studded with greyish-white deposits of crescent 
shape, which I considered to be the product of 
former otorrhoeas or mucous collections which had 
passed away without perforating the membrane and 
had degenerated into chalky deposits (calcareous 
metamorphosis). After having removed some dis- 
charges of desquamated sodden epidermis from the 
left meatus, the membrana tympani on that side 
was observed to be rather dull, flattened, and of a 
pinkish hue in some parts ; I thought I could dis- 
tinguish a small aperture in the lower posterior 
segment, and the malleus was visible. The Eusta- 
chian tube being impervious, Politzer's method was 
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employed. Immediately air entered the tym- 
panum, the unmistakable hissing sound assured 
me of the existence of a perforation on the left 
side, and on inspection, a long string of tenacious 
mucus was seen lying in the meatus, which I 
removed. The hearing distance instantly rose to 
six feet. 

During the remainder of this lady's stay in town, 
I adopted no further measures for treating the right 
ear. The Eustachian tube on that side remained 
impervious notwithstanding the use of the Politzer 
bag ; and as I had no hope of relieving such long- 
standing deafness and disease without evacuating 
tl^e masses of chalky deposits so plainly seen lying 
in the tympanic cavity, by incision of the membrane, 
I postponed doing anything more until her husband 
could attend. The aperture in the left membrane 
healed the following day; and the hearing power 
became reduced to three feet. Inflation for three 
successive djiys, however, soon improved the hearing, 
and she left town with her deafness greatly relieved. 
By attention afterwards to the state of the throat, 
and some astringent lotions applied to the ear, she 
reported the hearing as restored. 

At the end of two months, Mrs. A. came again — 
this time with her husband — for fui'ther treatment. 
On the left side the watch was heard at sixteen feet, 
and the voice in a whisper. The right ear was as 
deaf as ever, and there was no alteration in the 
aspect of the membrana tympani. Before, however. 
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proceeding to carry into efiect the predetermined- on 
operation of ^^ incising ^^ the membrane, it was ne- 
cessary to be assured that the Eustachian tube 
could be made pervious ; accordingly, I passed the 
catheter. Finding air to enter the drum with a 
moist, rattling soimd, I injected a little warm 
potash water rather strongly into the tympanum. 
Immediately the hearing improved; the watch 
could be heard at two feet, and the tinnitus 
lessened. On inspecting the membrane, the 
deposits within had partially cleared off, the lower 
half only being now covered with them. Of course 
all idea of performing the contemplated operation 
was abandoned. The next day I found that the 
same degree of hearing had been retained. Cathe- 
terism, with injection, was repeated ; and more of 
the accumulated secretion was thus softened and 
washed away ; hearing, four feet. After the fourth 
day^s treatment, eight feet of hearing-distance had 
been attained, and the appearance of thp membrane 
had greatly changed. It was brighter, of nearly 
normal curvature, and there remained only one 
patch of the thickened secretion at the bottom of 
the tympanic cavity. This lady, I am informed, 
does not now consider herself to be "deaf at 
all.^-** 



* I have seen this lady several times since writing out the case, 
and she continues to hear quite well. (Note to 2nd Edition.) 
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Case 3. — Obstruction of both Eustachian tubes, from 
thickening of the faucal mucous membrane; 
slight accumulation of mucus in the tympanum / 
great deafness of fourteen yearsf duration. Cured 
by inflation with the Politzer bag at one visit, 

Mr. S., of Sheffield, aged eighteen. His mother 
states that he has been dull of hearing since four 
years old, when he " took a severe cold/' The deaf- 
ness always became worse now during a cold. He 
snores in his sleep, and keeps his mouth habitually 
open ; has consequently a vacant, heavy expression 
of face. On examination, the mucous membrane of 
the fauces appeared to be thickened, the tonsils some- 
what enlarged, and tenacious phlegm hanging about 
the throat ; the nasal membrane was also- thick. 
Inspection showed the right membrana tympani to 
be opaque and very concave, the left not quite so 
concave, but«,lso opaque. The tuning-fork was heard 
equally weU on both sides; there were humming 
noises and a feeling of fulness in both ears. The 
watch was heard only four inches on the right side 
and two on the left. Eustachian tubes impervious. 
I used the Politzer bag, when air rushed into the 
tympanum with a gurgling noise, and into the. left 
with a clapping sound, which seemed (to the patient) 
like the explosion of a gun. Both membranse tym- 
pani were thus thrust outwards to a more natural 
position^ and the ^' ground glass'' appearance of the 
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one was less observable than before. I repeated the 
inflation several times, until there was less of the 
moist gurgling sound in the right tympanum, where 
I had been led, by both objective and subjective signs^ 
to conjecture that mucus was retained. The hearing 
distance for the watch rose quickly to twenty-five 
feet — the end of my room. The next day the same 
power was found to have continued ; and on repeat- 
ing the air-douche, the sound of moisture was absent. 
I have lately been informed that the recovery of 
hearing has been perfect. 

Oase 4. — Chronic catarrhal inflammation of the 
faucal orifices of the Eustachian tubes, causing 
complete obstruction and severe deafness from in- 
fancy, '^Adenoid growths ^' or granulations in 
the nasO'pharyngeal space. Cure. 

Mr. C. W.B.,aged eighteen, articled to an architect, 
consulted me quite lately. His geneitil health wras 
not good ; he looked pale and was not strong. He 
generally breathed through his mouth, which was 
constantly open. Certain consonants were not pro- 
nounced ; he would say "lo^^ and "do^^ for ^^no,*' &c. 
His speech had what is called the " dead " pronun- 
ciation, and the voice was wanting in resonance. 
With the exception of these symptoms, so indicative 
of catarrhal affection of the naso-pharyngeal cavity, 
the case is very similar to the one just detailed, and 
it is recorded only to illustrate the frequency of de- 
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fective hearing being dependent upon those "adenoid 
growths'^ or granulations so admirably described by 
Dr. Meyer (see ante, page 191). The deafness had 
existed "always ;^^ slight otorrhoea formerly; watch 
heard only six inches from the right ear, three from 
the left; tuning-fork about equally well on both sides. 
Tinnitus and " whistling ^^ complained of. Both 
membranse tympani indrawn ; Eustachian tubes im- 
pervious to Valsalva inflation. On using the Politzer 
bag, air rushed into the right tympanum with a very 
decided "crack/' startling to the patient. The hear- 
ing on this side at once became so restored as to en- 
able him to distinguish my watch at twenty-five feet. 
On the left side it had not improved ; nor, on again 
inspecting the membrana tympani of this ear, was 
its position observed to be changed for the better, 
while the right one had quite lost its extreme con- 
cavity, and appeared to be now naturally placed. 
On repeating the inflating process, this time with 
the psophomieter in the left meatus, no air entered the 
drum of this ear. The obstruction, therefore, was 
probably to be found at the mouth of the tube on 
that side. Accordingly, my finger, when placed 
behind the soft palate, detected quite a nest of 
granulations in the naso-pharyngeal space, close to 
the orifice of the left Eustachian tube. These were 
treated for four days with a strong solution of 
nitrate of silver, which caused them to shrink up. 
Afterwards there appeared no further resistance to 
the entrance of air into the tympanum, and on the 
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fourth day the hearing on the left side was as good 
as on the right. I saw this patient occasionally for 
a months and he has attained perfect hearing. 



In place of minutely detailing a number of cases 
of subacute and chronic aural catarrh, not materially 
different from one another in their pathology except 
as regards the variety induced by the ages of 
patients and the duration of disease — I insert here 
a table including about 100, which will show at a 
glance almost all that is important for the reader to 
know about them. These are not published because of 
their rarity, nor indeed for their significance, except 
perhaps as showing that very severe and long-con- 
tinued deafness may not infrequently occur without 
the middle ear undergoing much structural altera- 
tion by disease. Probably in many of them the 
only pathological changes which could be detected 
even upon a post-mortem examination of the audi- 
tory apparatus, might be the following : 

1st (and perhaps none other very perceptible), 
a simple obstruction of the Eustachian tubes, by 
congestion and consequent closure of their faueal 
orifices. The proper action of the muscles which 
open them might have been but temporarily inter- 
fered with from enlarged tonsils, thick and puffy 
mucous membrane of the fauces, adenoid growths 
inspissated tenacious mucus plugging the entrances 
to the tubes, or the remains of specific inflammatory 
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disease^ such as are left by scarlatina, croup, 
measles, &c. Or their calibre may be diminished 
by collections of mucus, and more or less thicken- 
ing of their walls, as it will be seen how frequently 
the cause of ^^ colds^' is assigned for the impairment 
of the hearing power. Several among these cases 
were examined by the aid of the laryngoscope, and 
some of these conditions made actually visible. 
It must be borne in mind that this table does not 
record any cases necessitating means of relief other 
than simple inflation ; and therefore the hindrance 
to the passage of air into the tympanum could not 
have been occasioned by any extensive or firm adhe- 
sions of the Eustachian tube, but only by some of 
such causes as are enumerated at page 189 et seq. 

2nd. With regard to the tympanum, although in 
several of these cases there was an abnormal 
quantity of secretion within the drum-cavity, yet it 
was able to be dispersed by the air- douche, or 
became rapidly absorbed. Probably in these the 
mucous membrane had been merely congested, 
slightly if at all thickened in substance, and just in 
such a state as that which is seen in the throat of 
a person suffering from a cold, or when a patient 
has been debilitated by a succession of catarrhal in- 
flammations tending to become chronic. The ailment 
(though of long standing in many instances) could 
not have reached a stage marked by bands of adhe-r^ 
sive interstitial deposits, stiff dense mucous exuda* 
tions, rigidity of the ossicles or impaction of the 
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stapes^ or the cure could have been neither so rapid 
nor so permanent. 

3rd. The appearances of the membranse tympani 
are not noticed ; although I have not omitted to 
register the changes observed. So various and 
manifold are the alterations in the drum-heads of 
these patients, that whole pages might be occupied 
(quite uselessly) in their description. It will be 
suflficient to say, that with regard to a large majority 
of the cases recorded, the sudden and effectual 
relief resulting from a procedure so simple as infla- 
tion with the Politzer bag, affords proof that no 
considerable morbid processes could as yet have 
followed from the closure of the Eustachian tubes. 

In testing the degrees of deafness, my own watch 
was the instrument always made use of. It is a 
powerful old pocket chronometer, the tick of which 
(as often before noted) is distinguished with ease at a 
distance of 30 feet by a person whose hearing is un* 
impaired. A comparison of the cases in the follow- 
ing table, with those recorded by Mr. Hinton 
(where incision of the membrana tympani vras 
resorted to), would show that the intensity of the 
deafiiess accompanying the catarrhal affection was 
much greater in the former. Mr. Hinton^s watch 
(heard normally at about 5 or 6 feet) would in the 
larger number of the subjoined cases have only 
been audible in contact, or perhaps at a few inches 
from the ear; whereas mine might probably 
have been heard by his patients many feet off, 



i 
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Once more, my main object in compiling this table 
is to obtain and present an accurate record of cases 
of impaired hearing, where relief — more or less 
rapid, complete, and permanent — was produced by 
Politzer^s method, unaided 6ven by the catheter, 
I own to considerable surprise at the measure of 
success attained, as evident by the large proportion 
of recoveries, being 110 out of 1716 cases of all 
kinds which have come under my observation 
during the space of time over which this recyd 
travels. Had I myself seen a history of as many 
similar cases, stated to have occurred in the hos- 
pital practice of any surgeon, I confess that I should 
have hesitated to put complete faith in the exacti- 
tude or truthfulness of the report. We know too 
well how difficult it is to follow up and trace with 
any thoroughness the results of treatment practised 
upon patients attending at public institutions. The 
homes of such persons are far oflf, or else scattered 
among a dense population, and if. they are cured, 
or sufficiently relieved to follow their callings, they 
have little time or inducement to attend afterwards. 
Some sources of error and of uncertainty, therefore, 
are excluded from a list selected entirely among 
private patients. The addresses are in most of 
these instances known to me. For my own satis- 
faction, as well as for easy reference by others, I 
am glad to have a published account in so concise 
a form of this series of cases. The record does not 
extend beyond a distance in time of four years. 
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R. 
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18 inches 
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49 




3 inches 
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Cared 


64 
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Cured, right. Mucas in the tympanum. Im- 
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Contact 
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419 
440 
452 




Cured 




Cured both instantly. Had come from Ireland to 








Sir Wm. Jenner with history of long treatment 










by an hospital physician with mercury to sali- 






• 




vation, &c. Query ** debility** caused by treat- 
ment, while the aural ailment was not ascer- 
tained. A remarkable case. 


• 




3 feet 
9 inches 


3 feet 
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456 
461 




ure of deafness, and of the disease afterwards. 








Has had no return. Under observation during 










the last four years. 
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Hearing distances 
normal 80 feet. 



B. 
15 inches 

8 feet 



1 foot 
6 feet 
24 feet 

6 inches 

1 foot 

A few 

inches 

2^ feet 

8i feet 



4 inches 
1 inch 



2i feet 
1 inch 



•24 feet 

2 inches 
2 feet 



X8 inches 



L. 
Ifoot 

1 inch 



6 inches 

84 feet 

1 foot 
15 inches 
A few 
inches 
24 feet 
8 inches 



4 inches 



Ifoot 



Sesult and Bemarks, 



Page 
in 
Note. 
Book 



Many ft. 

1 foot 

2 feet 



Nearly 
normal 
6 inches 
Contact 
Contact 

4 feet 



Cured. Deafness returned at intervals, but always 

relieved by Politzer bag. 
Formerly treated by Filcher and others. Believed 

immediately, and cured by the Valsalva inflation 

subsequently. 
Cured. Tonsils afterwards removed . . . • . 

Cured , 

Cured by Valsalva method and subsequent use of 

bag. Came from Natal. 

Cured ##•#•• 

Cured • . . 

Cured. Mother very deaf. Sister has been under 

treatment for four years. 

Cured • . . 

Cured right. An aperture existed (caused by im- 

paction of wool) in the left membrana tympani ; 

which afterwards healed, and theheaiing became 

normal. 
Relieved at once. Deafness recurred in a week, 

but was again removed by Politzer bag, which 

was procured, and has been used successfully. 

Hearing well maintained ever since. 
Tonsils very large, almost touching. Bag used and 

hearing restored. Some return of deafness, again 

removal by bag. Four days afterwards the 

tonsils were excised. The bag was procured, 

and with its occasional help the hearing has 

continued satisfactory. 
Cured. Ilad been under Dr. Tumbull's treatment . 

Cured 

Cured. Had considered himself to be suffering 

from cerebral disease, bo distressing was the 

tinnitus. Had been ineffectually treated by two 

(deceased) aurists of eminence. 
Cured. Attended with his doutcr . • • , . 

Cured .,......• 

Cured, right only. Had been twenty jeavs deaf in left. 

Relieved at once ; afterwards cured by practice of 
the Valsalva method. 

Cured. Apparently a family affection. An elder 
brother suffering from catarrh had consulted an 
aural surgeon, who was proceeding to incise the 
membrana tympani without (it was said) ex- 
plaining his intention. The patient jumped up, 
left the room, and afterwards cured the deafness 
by violently blowing his nose. 
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Contact 



1 foot 

Not as- 

cer^ined 

8 inches 



1 inch 

8*4 feet 

2 feet 
7 feet 

2 inches 
6 inches 
6 inches 

sevrl. ft. 
2i feet 



2i feet 
2 ijicl^es 

Ifoot 
2. feet 



L. 
1 foot 



Contact 



2 feet. 

9 inches 
Not as- 
certained 
1 inch 



6 inches 

1 fpot 
84 feet 

7 feet 
sevrl. ft. 
2 inches 
6 inches 

sevrl. ft. 

2 feet 



24 feet 

8 feet 

2 inches 

8 inches 



Besolt and Bemarks. 



Cjared 

Relieved, to the extent of the hearing distance 
being increased to 6 feet, a small vesicle contain- 
ing a yellow flaid, was blown outwards, punc- 
tured, and a few drops of muco-pus escaped. 
.The incision healed rapidly, and, the hearing 
became restored ; and has remained so, by 
occasional iuflation with the bag, for more than 
two years. The eldest brother, aged 80, is in- 
, curably deaf from chronic catarrh.^ 4 younger 
brother was cured by catheterism and infla- 
tion. 

Relieved immediately to the extent of 8 feet (right) 
an^ 2 feet (left), and I learn from Dr. Day 
Gpss that by subsequent practice of the Valsalva 
method this patient has quite recovered his 
hearing. Remarkable from the advanced age. 

Cured ; but obliged to employ the bag himself 
occasionally. 

Cured, but the bag is used occasionally .... 

Cured. Has had no return of deafness .... 

Cured right. Improved left to 8 feet, cure after- 
wards completed by Valsalva method. 

Cured 

Qured. Enlarged tonsils • . . 

Cured 

Cured by a single inflation 

Cured 

Cured. Tonsils hyper trophied. Uses the bag 

Cured. Tonsils excised. Bag used 

Cured. A third child was cured by the father with 
the bag. 

Cured 

Cured. Became again deaf nine months after- 
wards, and was cured by the bag, of which the 
use was continued. 

Cur^d ,.,..,.. 

Cured 

Cured., ^onsils excised . .......... 

Cured. Mucus was contained within the tym- 
panum. 

Cured. Mr. Caesar Hawkins reports his hearing 
to continue good. 

Curod 
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Hearing distances 
normal 30 feet. 



B. 

4 feet 



9 inches 



1 foot 



3 feet 



2i feet 
A few in. 

1 inch 
2 inches 



1 inch 



4 feet 



2ifeet 



2 feet 
Ifoot 

1 foot 



2 feet 



15 inches 



6 inches 



5 feet 



2 inches 

I inch 
Contact 
8 inches 



Ifoot 
1 inch 

6 feet 



Result and Remarks. 



2 feet 
2 inches 

2 feet 
18 inches 



Fauces ulcerated, and nvula shortened by ulcera- 
tion. Believed greatly. A year after the 
mother reports, ** She hears quite well, and the 
passages are quite free. No longer any ulcera- 
tion in the throat " 

Bight tonsil enlarged, and projecting backwards. 
Cured. Deafness returned in some degree two 
days afterwards, but again was relieved. To 
procure a bag. 

Cured. Tonsils hypertrophied and projecting 

backwards. To return for treatment if unable 

. to inflate by the Valsalva method. Letter from 

the father thirteen days afterwards reporting her 

** quite well.'* 

Cured. Very large tonsils, elongated downwards. 
Procured a bag. Hearing periect a week aft 
wards. er* 

Cured. Mother reports '* continued well"* • • 

Cured » 

Cured • 

Cured • 

Cured. Tonsils very large and projecting back- 
wards. Three weeks afterwards attended, hear- 
ing well. 

Cured. Recurrence a month afterwards and again 
cured. 

Believed to the extent of 5 feet. Six months after- 
wards he attended with hearivg restored by 
occasional use of the Valsalva method. 

Cured. Tonsils very large. Attended a week 
afterwards. Hearing normal. I declined to 
excise the tonsils^ though requested by the 
mother to do so ; the bag being sufficient to 
maintain the permeability of the Eustachian 
tubes. 

Nearly cured at once. Attended subsequently, 
. when the remaining deafness was quite re- 
moved. 

Cured. Sister a patient, using the artificial mem- 
brana tympani with success. 

Cured. Fluid within the tympanum. Beported 
quite recovfred a few weeks afterwards. 

Cured One of three patients at Marlborough 
College, whose hearing had been restored by the 
hag. 

Cured 



Page 
in 

Note 
Book. 

211 



215 



248 



248 



255 
271 
273 
274 
281 



283 

297 

847 



850 

356 
359 
368 

364 



d04 



TABLE OF CASES 



In 




iJ 

17 


4 


AwiniKd CuH of 






36E 


M. J. H. . . 


B. 


••Be,,e.t^ «™ 
Ihroali 






«3 
421 


Mr. 8.8. . . 

MriT. . . . 


1? 


B. 


Cold. 


Bye.™ . . 
4 ye»ra . . 










128 
137 


Mr8.a.'BcUldrei. 
Ma«l«r C. , . 


ifii 


B. 


CoWs 

Cold. 


BeecDt . . 




4i! 
1S2 

4se 


Mr. T. . . . 
ManMr B. . . 
Col. E.'ii son . 
Muter M. C. . 


1* 
17 
H 


B. 
B. 

B. 

B. 


Severe colds . . . 

Colds 

Cold. 

Colds," bad tbroat." 


3 monthi . . 
1 year . . . 
2je»r« . . 
4yeB«"off»sd 




*M 


W, D. C, E«i, . 


GO 


B. 


Colds 


fiweefc. . . 




lis 

505 


Mr», W. . , . 
Mr.L- . . , 


= 


B. 
L. 


Serereeold. . . . 


e roonllrt . . 
Serendyeut , 




GIS 


Mi.,g. . . . 


TO 


B. 


Colds and "sore 
throaU" 


Sotneyesn , ■ 




SEO' 
674 


MttrterH. . . 
Maat«r A. S. . 


iJ' 


B. 
B. 


Hot rt»l«d .... 


lyear . . 
Umo." 




sra 


Miss 8. , . . 


16 


B. 


Not stated .... 


1 ttonth . . 




63g 


M«.t«rB, . . 


14 


B. 


Not stated .... 


"A yew or t™' 




646 


SoaofanM-P. , 


11 i 


B. 


" B.d .ore throats, 
voTte aflfir BUarlet 
fsTer." 


4 jMia ... 



















TRBATSn BT INPLATION. 



ao& 



Hearing distanoei 
normal 30 feet. 



B. 
5 feet 



Sifeet 
2 inches 



6 inches 

Ifoot 
18 inches 
Some feet 

Ifoot 

i inch 
i inch 



2i inches 



24 feet 
2 inches 



2 feet 

Many feet 
8 feet 



Reralt and Bemarkp. 



L. 
4 feet 



2 feet 

Several 

feet 

6 inches 



9 inches 

2 feet 

Some feet 

18 inches 

2 inches 

4 inch 
6 inches 



Firm 
contfMst 



6 feet 
3 inches 



3 feet 

2 inches 
2 feet 



Tonsils immense — ^measoring fully 1^ inches in 
length. They were excised a week afterwards. 
The hearing had continued good. 

Cured. Tonsils very large 

Cured 

Cured 

Cared. Tonsils very large, projecting backwards. 
Attended three weeks afterwards with normal 
hearing, maintained by the use of the bag. 

Cured 

Cured 

Cured. To use the bag himself 

Cured. Tonsils very large 

Cured. Deafness returned on left side, but was 
again relieved by the bag. To procure the bag. 

Cured. No return of deafness as ascertained . . 

Cured. Had been a patient of a deceased aurist 
who used to ** rub his ears, and draw the wax 
with an air-pump !'* This case is remarkable 
for the speedy effect of treatment, notwith- 
standing the advanced age of the subject, and 
long duration of deafness. 

Relieved greatly at her first visit with Dr. Andrew 
Clark, and six days afterwards the watch was 
heard at the end of the room. To procure bag. 
Two days subse(]^uently the hearing was well 
maintained on both sides. This case remark- 
able for the restoration of hearing after sach 
severe deafness, and the age of the patient. 

Cured. Attended again to prove it 

Cured. Attended a month afterwards, when the 
deafness had somewhat returned, but the hear- 
ing was again restored. To have the bag used 
occasionally by his parents. 

Cured. Attended two months afterwards. Ton- 
sils large, and fauces granular. No deafness, 
but directed to use the bag occasionally while at 
school. 

Cured. Attended three times afterwards to report 
himself. No return of deafness. 

At school near London. Deafness always removed 
by using the bag, but recurs on account of ex- 
ceedingly large tonsils, which will require ex- 
cision. 
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Hearing distances 
normal 30 feet. 



a. 
6 feet 



Contaot 



3 inches 

Seyeral 

feet. 
2 inches 

3i feet 



L. 



15 inches 



Several 

feet 

5 feet 

6 inches 

9 inches 



fiesnlt and Bemarks. 



Always relieved by the bag. Left tonsil very large, 
but no deafness on that side. Both patients to 
use the bag themselves for the present. 

Deafness completely removed on left side. No im- 
provement on the right at first visit. A week 
afterwards the bag was used with perfect success 
on the right side. Remarkable changes in the 
appearance of the membrana tympani after in- 
flation. Has procured bag, and uses it occa- 
sionally. Is not now at all deaf. The catheter 
had been attempted to be introduced on this 
young patient by an aural surgeon two or three 
years ago. Folitzer's method was not then tried, 
and the deafness and disease had much in- 
creased She had been greatly alarmed at tiie 
trial with the catheter, and there was conse- 
quently much difficulty in inducing her to sub- 
mit to (my subsequent treatment. This I note 
in illustration of my previous remarks on the 
importance of alw&ys employing the simplest 
measures first. 

Cured. Attended afterwardB, and continued to 
hear well. 

Cured 

Cured. Has attended twice since, and there has 
been no return of deafness. 

Cured. Three days afterwards this patient was 
able to inflate by the Valsalva method, and had 
thus relieved some recurring deafness. 
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909 CHBONIC CATABBHAL INFLAMMATION : 

I will now briefly relate two cases of very 
long-standiug deafness, extending oyer nearly 
the lifetime of the patient^ caused by obstruction g( 
the Eustachian tube^ uncomplicated with any serioxis 
affection of the tympanum^ and yielding at length 
to the persistent employment of inflation. To save 
time^ I will not transcribe from my note-book the 
fuU details of the pathological conditions noticed^ 
but simply observe that the object aimed at in th(e 
treatment was the reduction of the congested, hypeij- 
trophied, and irritable state of the mucous mem- 
brane surrounding the faucal orifices of the tube^, 
which hindered the proper exercise of the muscles 
that opened them. It will be remarked that con- 
siderable patience and perseverance were required, 
yet success ultimately rewarded this treatment, 
without the employment of the catheter. In these 
cases sufficient time has elapsed to permit of 
my asserting that the cures have been. con;iplete 
or permanent. 

Case 1. — Obstruction of the Eustachian tube, from 
chronic catarrhal inflammation. Enlarged tonsils ^ 
eaidsed. Deafness from childhood. Cured by 
the Politzer bag. Recurrence of deafness from 
scarlet fever six months afterwards. Again 
relieved by the same means. 

« 

Master Reginald N., nine years old^ was brought 
to me on July 18th, 1870, with a history of ex- 



dASES. ^ 

treme deafness from earliest childhood. No cause 
could be assigned, but it had increased year by 
year, until when I saw him my watch (thirty feet 
normal distance) could only be heard four inches 
from the right ear, eight inches from the left. 
Both membrane tympani indrawn, and Eusta- 
chian tubes impervious to any attempts at voluntary 
inflation. Tonsils large and round, bigger than 
walnuts. The Politzer bag instantly overcame the 
obstruction, and the hearing distance increased to 
eight feet on each side. July 21st. — ^The boy being 
still imable to blow air into the tympanum unaided, 
and respiration and deglutition being interfered 
with, the tonsils were excised. 23rd. — Hearing 
nearly normal. 25th. — Valsalva method successful, 
and watch heard at twenty-five feet 1871, 
January 24th. — ^Again attended, having in tha 
meanwhile suffered an attack of scarlet fever, which 
had damaged the mucous lining membrane of the 
fauces and the adjacent Eustachian tubes, prevent- 
ing the action of the muscles, and thus occasioning 
some deafness. The bag was again used with entire 
success, and the patient has remained at school, 
and got on weU with his studies, the hearing being 
perfectly restbred. The local treatment consisted 
in occasional am)lication to the throat of solution 
of nitrate of silver, and employment of the Valsalva 
inflation. 
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Case 2. — Impervious condition of Eustachian tubes, 
from chronic inflammation and . hypertrophy of 
the mucous membrane cfthefaucal {and probably 
on the right side also tympanic) orifice. Great 
and prolonged deafness. Cure by inhalations 
and Valsalva method of inflating alone. 

Lord , a well-known and distinguished 

nobleman^ consulted me on June 5tli, 1870, by the 
advice of his physician. Dr. Andrew Clark. Had 
been deaf in the right ear from childhood, and 
latterly hearing had become very dull in the left. 
External applications to the ears and friction had 
been uselessly employed by one (deceased) aurist^ 
and a long course of iodide of potassium and 
guaiacum undergone on the advice of another, but 
the chronic catarrhal inflammation of the fauces 
and Eustachian tubes had neither been inquired 
into nor topically treated. When I saw him, the 
state of the throat was almost appalling. The 
surface of every portion visible of the mucous 
membrane was red, tumefied, thick, infiltrated, 
flabby, granular, and spongy, so as almost to ob- 
literate the generally well-defined pillars of the 
fauces. The uvula elongated, touching the back of 
the tongue and causing frequent dbugh. Attempts 
to depress or draw out the tongue produced retching 
and rendered further exploration with the laryngo- 
scope impossible. Both membranse tympani very 
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concave, dull and opaque ; the processus brevis of 
the malleus standing out prominently, and the 
manubrium being tilted inwards towards the pro- 
montory of the tympanum. The opacity and general 
concavity of the membrana tympani were greater on 
the right side than on the left, as might have been 
expected from the longer duration of the catarrhal 
affection on that side. The patient was quite unable 
to blow air into either tympanum by forced expira- 
tory efforts with the nostrils closed. The deafness 
was very considerable, having slowly increased on 
the right side until ordinary conversation had for 
many years past been inaudible. On the left side 
the hardness of hearing had not been so marked 
until recently. My watch, however, was not dis- 
tinguishable on either side at more than half an 
inch distance. There was anxiety of mind and 
general constitutional disturbance, doubtless in- 
creased by the fear lest he should be prevented from 
attending to a matter of importance which he had 
undertaken in the House of Lords. It was apparent, 
from the history of previous attacks of inflanunation 
of the tympanal mucous membrane, characterized 
by ^^ earache,^' that on the right side, at least, a 
disorder of the Eustachian tube had to be dealt with, 
more serious than the mere obstruction of the tube 
by relaxation of the mucous membrane, owing to 
extension by direct continuity from the fauces, and 
that there was probably a thickened state of the 
whole lining of the passage, which might possibly 
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have originated simultaneoasly at the tympanic and 
faucal orifices during former catarrhal attacks. Tbb 
Politzer bag was ineffectual in oyercoming the ob- 
Btmction in the tubes; and although there waft 
urgent need for aiding the patient to hear better, 
the irritable condition of the throat and nasal 
passages was a reason sufficiently obvious for my 
not at once attempting to use the catheter. Had 1 
done so, I should probably have failed. Instead of 
nitrate of silver lotions, I prescribed steaming and 
inhalations of henbane, for which last, in a few 
days, was substituted the oleum Kni sylvestria 
mixture. A liniment of iodine was painted occa- 
i^ionally behind the ears. At various times during 
the ensuing fortnight, the patient had " cracks^* in 
the ears while trying the Valsalva inflation, followed 
by vast improvement in the hearing, particularly otk i 

the left side. On June 23rd, in writing to describe 
his condition, which in all respects was greatly im- 
proved, he said — " The left ear is pretty well, if it 
will only keep so. I suppose I should go cm in- 
haling. Till this morning, I thought the catheter 
might be needed.'^ By July 13th recovery of heal*- 
ing on both sides had taken place, and he wrote — 
"I think I hear now well, and shall be much 
obliged if you let me have just a line to say if you 
advise the inhaling to be kept tip continually as a 
preventive measure.*^ 
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I will now give a short table of cases «electied 
from my note-books, which were treated by cathe- 
terism of the Eustachian tubes^ and yielded more 
or less speedily to such means. In no instance^ 
however, was the instrument employed until I wad 
fully assured of the failure of either the Politzet 
bag or the Valsalva method to overcome the ob- 
struction. I must ascribe the etecacy of the tteat- 
ment ill these cases to the persistent administration 
of the air-douche, and (sometimes) injections of 
fluids into the tympanum through the catheter. 
Occasionally, steam of hot water, vapour of io4ine> 
or of acetic ether, were used alternately with the 
air-douche. In some instances, I believe the good 
eflect of the liquid applications was due to theii^ 
solvent action upon dried secretions within the 
tympanum, more especially where the improvemieni 
of hearing was only temporary under the influence 
of air pressed into that cavity. Thus, when one 
method did not succeed, another was found to 
do so. 
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inch 
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6 inches 
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Bematks. Besalt after Catheterism. (h. d. hearing distaace. 
M. T. membrana tympani. £. T. £iiatachiaa tabes. 
£. right. L.lea) 



Both M. T. very indrawn. E. T. impermeable. Ca- 
theterism ; improved hearing to 18 in., and he attended 
one month afterwards, when after catheterism it was 
14 inches R., 2 feet L. By practising Valsalva method, 
hearing was in the coarse of a few months restored. 

May 2l8t, E.T. completely obstructed ; catheterism ; h. d. 
a few inches. Jime 2ndf h. d. Zi feet. Can now inflate 
by Valsalva method, £. T. being quite pervious. 
M. T. nearly in right position. July 25th, hearing al- 
most normaL 

A considerable loss of the mastoid process ; the result of 
purulent otitis affecting the tympanum, and extending 
to the cells. Treated at Liverpool by incisions and 
removal of necrosed bone. Abscesses now healed. 
M. T. not perforated, E. T. impervious, from adhesion 
of the walls. Left tonsil very large. Catheterism 
difficult, h. d. 6 inches. Solid nitrate of silver to 
faucal orifice. Next day, catheterism easier, h. d. 
6 feet. E. T. now open to his own attempts to in- 
flate. The day following catheter used, h. d. 12 feet. 
£. T. now thoroughly permeable. In a few months, 
after Valsalva practice, he reported himself '' quite 
recovered in his hearing." 

Attended with Mr. Fuller, surgeon. Tonsils large, and 
throat generally congested. E. T. quite impervious. 
Catheterism on both sides. The sounds heard through 
the psophometer indicated considerable collections of 
fluid withiu the tympana. At a few subsequent visits 
and applications of air-douche through the catheter, 
the fluid became absorbed and hearing restored. Had 
incision of the M. T. been performed in this case, it is 
probable the cure might have been attributed to that 
operation rather than to catheterism. 

Had for a long time been under treatment by an aurist, 
who did not use the catheter. Tonsils very large, and 
projecting backwards. E.' T. impervious. Politzer 
bag sufficient to remove obstruction on the right side, 
catheterism on the left. Mucus within the tympanic 
cavity. Treated by nitrate of silver to fauces, and 
catheterism on both sides. Nine days afterwards the 
fluid had dispersed and hearing was restored. To 
use the Politzer bag. 

B. T. impervious. Politzer bag sufficient to restore hear- 
ing on £. Catheter used on L. h. d. 12 feet. 
Twelve days afterwards able to inflate both tympana. 
Catheterism not now required, Politzer bag used. h. d. 
normal, and has continued so ever since (2 years). 



TABLE OF CASES 



DtMiljiUoo of 



TREATED BY CATHETERISM. 



ai7 



uing distance 
Hrmal 30 &et. 



3he8 



inch. 



ast 

rODd 

tact 



t in 
toact 



Just 
beyond 
contact 



Not in 
contact 



Bemarks. Sesnlt after Catbetierisin. (h. d. hearing distanfce, 
M. T. membrana tympani. E. T. Eustaehian tabes. 
' E. right. L. lieft.) 



Both £. T. penrions, hut a inoist sound is heard thronght 
the psophometer, indicating the presence of mucus 
within the tympana. No improyement in heaifing 
power by inflation, but after catheterism and rather 
forcible use of the air-don^che tp disperse the fluid col- 
lection, h. d. 2 or 3 feet on each side. I did not 
again see this patient, w^ose residence is at Liver- 
pool, but he sent a friend, the qext patient, to consult 
me three weeks afterwards, who reported satisfactorily 
of him, and who, at a yisit 8 months later, informed 
me that Mr. S. ''h^d qi^ite recoTered his hearing." 
A case of successful dispersion and subsequent absojrp- 
tion of mucous or serous fluid, being brought about, by 
one catheterism only. 
E. T. impervious. Catheterism. Hearing much im- 
proved. 8 months aften^ards, on testing before the 
catheter was used, h. di normal on L., 3 feet on^ B. 
After the catheter, nearly normal in the latter ^ar. 
E. T. both pervious to his own inflation. 
This x)atient required to be spoken to through the ear- 
trumpet or conversation-tube, ^nd could not hear my 
voice without such aid. She considered her own case 
quite hopeless, until whei^ visiting an old friend, whpse 
deafness, caused by chronic catarrh of many years' stand- 
ing, had been removed by catl^eterism of the B. T. , 
she wa», with her sister (the next patient), induced; to 
try what aural surgery could effect. I relate thpse 
cases because they are, perhaps, on the whole, the mpst 
satisfactory and gratifying of any it has been, in my 
power to relieve. August lUh, 1872. Attended. 
E. T. impervious. M. T. very collapsed, opaque, t^^d 
indrawn. Catheter introduced with difficulty; air 
entered the tympana with dry resonance ; h. d. just 
witlKyiU contact withi the watcl^. Conversation prac- 
ticable in a loud ton^ withput the help of ear- trumpet. 
Vlik. Catheterism, h. d. R. 2 or 3 inches, on left side, 
which had relapsed i^to deafness, the same as before. 
20^^. Each day since last report, the hearing has im- 
proved by catheterism. Has procured a bag, and can 
inflate both tympana by it. h. d. R. 1 foot ; L. 2| or 
3 inches. 1878, Jan, ith. Again came up from the 
country, having always been able to maintain the 
same degree of hearing. Some difficulty in cathetier- 
izing the right E. T., owing to tenderness and obstruc- 
tion in right nostril, h. d. afterwards 2| feet B., 6; or 
7 inches L., and convjersat^on wi|ihout raising the voice. 
Has continued to hei^ convenieptly well ever since.. 
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August 16th, 1872.— E. T. impendoos. Catheter (the 
smalleBt) introdnced on R. side ; a larger one on L. 
ImproTement. 17 th, Catheterism of bol^ E. T., h. d. 
R. 3 feet : L. normal. 19^^. The same smaU cathe- 
ter nsed on both sides. Can use Politzer's bag. 20th, 
Hearing quite veil on both sides. Jan, 4th, 1878. 
Attended with her sister, but as she has continued to 
hear perfectly well, no further treatment was adopted. 

Nov. 2nd, 1872. — B. T. impermeable on both sides to 
Yalsalva method. Bag used, and deafness somewhat 
relieyed on L., but catheterism raises h. d. to 1 inch 
B. ; 2 feet L. 6th, Hearing nudntained. Qih. 
Ca^eterism of both E. T., h. d. 1 inch B. ; 2} feet L. 
Is now able to u^ the Politzer bag effectually. 7th, 
Catheter h. d., 8 or more feet L. ; 3 inches B. 8th, 
Both £. T. thoroughly peryious, with the bag ; h. d. 
4 feet L. ; 6 inches B. Conversation easily heard. 
JJec, 10^. Hearing distances exactly the same since he 
last attended. Has daily had the tympana inflated by 
his servant with the Politzer bag. — 1873, Jwm 17^ 
and Idth. Bemains apparently in the same state, by 
the help of the Politzer method. Is not able to inflate 
by the Valsalva process. Can bear very well for all 
general purposes. 

Dec. 16th, 1872. — M. T. both much collapsed and sunken 
inwards. Two spots of light, one on each side of 
manubrium of maUeus. E. T. impervious to Valsalva 
or Politzer methods. Catheter used, h. d. afterward 
several feet, 20th, Condition of tympana greatly 
altered for the better. Catheter nsed duly since last 
report. Hears watch at the- end of mj room, but more 
distinctly on L. Dec, 27th, Catheterism daily. She 
can now easily inflate both tympana by the aid of 
Politzer's bag. Hearing improved, almost normaL I 
have received news of tliis patient from several souzees, 
and she continues to hear *' quite well^* 

(Brought by Dr. Andrew Clark.) May 6th, 1872. — ^Both 
E. T. impervious. Hyper-secretion within ihe tympa- 
nic cavity. Catheterism used with exceUent effect 
8^. Can inflate both tympana. There was no appre- 
ciable deafness on B. , but the instrument was necessary 
to open the E. T. Hearing restored, but in conse- 
quence of the difficulty of forcing air into the left tym- 
panum, and the continuance of some annoying tinnitus 
in that ear (the right having become quite healthy in 
all respects), it was thought desirable to use the catheter 
7 or 8 times. The result has been most satisfactory. 
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It will liave been noticed that none of the cases 
in the foregoing table are of so recent a date that I 
}iaye been unable to ascertain the permanence of 
the amendment. I have not related among the 
^bove a single case which might not afford to 9 
studious and interested reader some instructive illus- 
tration of the varying phases of chronic catarrhal 
inflammation of the middle ear. I cannot close 
this series of examples of rapid and gratifying 
success attending the use of the catheter, without 
adding yet one more, which could not quite con- 
^isteijtly be classed amongst those where the 
ailment yielded to a comparatively small number 
of catheterisms. I therefore must detail it, but 
very briefly, by itself. I wish to impress th^ 
lesson, that we must not abandon our treatment 
^owever tedious) of those cases which, on first 
examining them, seem to offer only a very remote 
yrospect of ameliorating extreme deafness,, depen- I 

dent upon chronic aural catarrh, if the opportunity 
can possibly be afforded for pursuing it.* 

Miss y aged about forty, was brought to 

me by her brother, a medical practitioner in 
Jjondon, on October 18th, 1871. She was very 
deaf indeed, and her speech considerably altered 
by long-continued inability to distinguish, and, 
consequently, to imitate, the modulations of the 
voice; a symptom always noticeable in many 
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chronic and severe aural infirmities. She had 
consulted Sir William Wilde, Toynbee, and others. 
The deafness had come on gradually and increased 
in severity for more than twenty years, the left ear 
having been longest aflected. Tinnitus exceedingly 
troublesome, and the noises compared to buzzing 
and sounds of a conch-shell applied to the ears. 
My chronometer was not heard in firm contact 
with the left ear, and only when pressed against 
the right. Eustachian tube quite impervious. A 
moderate-sized tuning-fork was not heard on either 
side, when placed, vibrating, on the vertex, thus 
pointing to an implication of the auditory nerves. 
I was not, however, convinced, from the history of 
the case, that these nerves of special sense were 
primarily aflected ; but I inferred that undue 
labyrinthine pressure had resulted from the pro- 
ducts of old catarrhal afiections of the tympanum, 
probably such as thickening and rigidity of the 
mucous lining-membrane, with impaction of 
stapes,* and diminished mobility of the ossicular 
chain. The membranse tympani were both much 
indrawn and immovable by any attempts at in- 
flation. The catheter was accordingly used, when 
a slight increase of hearing power on the right 
side became perceptible. My notes do not record 
the daily progress gained by catheterism and in- 
jection of varied alkaline solutions; but on the 



* See diagnosis of this condition, pages 221, 222. 
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1st December it is remarked that '^the patient 
has gradually improved; she can now inflate the 
tympana (by Valsalva method) and force lotions 
into both. Hearing distance^ two inches right; 
four inches left; wonderful improvement.^' The 
left ear (formerly the worse) had become the better, 
for general conversation; and persons talking to 
her were placed by her on the left side. '^ Dee. 28. 
— Leaving town. Hearing distance, two inches 
right; four to six inches left. Can distinguish 
the metronome bell with the left ear.'' Several 
letters were received, detailing the gradual attain- 
ment of greater hearing power, and the satisfactory 
manner in which she could both hear and converse 
with an aged relative in whose house she resided. 
1872, June 18th, reports : — '* Much better since 
she last wrote, but still obliged to inflate." On 
her visiting me, July 13th, I found that she 
could distinguish my watch at two feet distance 
from her left ear, and only one inch from the right, 
formerly the better one. I will only add that the 
tuning-fork was heard, pari passu with improved 
hearing power, more and more distinctly through 
the cranial bones. Tinnitus gone, and speech 
remarkably altered for the better. I have been 
kept informed by many persons of the highly 
successful result of the treatment of this case^ so 
well known is it in a large neighbourhood in the 
West of England. 
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PURULENT AURAL CATARRH, OR OTITIS. 

Gentlemen, — ^The inflammations of the middle 
ear which we have hitherto been considering, are 
the simple mucous or non-suppurative catarrhs. In 
the remaining lecture our attention will be confined 
to the more severe and dangerous aspect of the 
catarrhal process, which is characterized by the 
formation of pus instead of mucus. It is fortu- 
nately the less common, and would appear to be a 
higher grade of inflammation, in which there is an 
excessive development of free cell-formation, lead- 
ing to what is termed suppuration in the inflamed 
mucous membrane. Occasionally there is a mingling 
of both inflammatory products, and so, depending 
upon i/vhich element preponderates, the secretion is 
called either muco-purulent or puriform mucus. The 
changes which the secretions of the mucous mem- 
brane undergo from the influence of catarrhal 
inflammation, are very striking, and afford weighty 
indications for clinical diagnosis ; but it is not my 
intention to refer here to the morbid state of any 
kind of secretion except that which is characterized 
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by the over-production of what are called '' cor- 
puscular '^ elements upon the mucous surface. 
Such a condition pre- supposes a degree of irritation 
more intense than that which gives rise to the 
simple mucous variety of catarrh. This particular 
form of inflammation attends, or rather is the conse- 
quence of the exanthemata, especially of scarlet fever, 
as well as of other febrile diseases, as typhus fever, 
and of phthisis. It also occurs in weakly scrofu- 
lous constitutions as the result of slight injuries 
and inflammations which in a healthy subject would 
only have caused a simple aural catarrh like those 
described in the five preceding lectures. Nor must 
the fact be overlooked, that in persons at all pre« 
disposed to puriform afi'ections, a purulent catarrh, 
leading even to a fatal termination, may be 
developed from the acute simple form neglected or 
improperly treated. This formidable disease is 
much more frequent in children than in adults, and 
in the former unhappily is often overlooked until a 
discharge from the ear excites attention, when pro. 
bably mischief beyond repair, loss of ossicles and 
perforation, for instance, will have already taken 
place. The symptoms whicn are indicative of in- 
flammatory action going on in the infant's ear, 
although as yet no matter has been discharged (that 
is, inflammation unaccompanied as yet by otorrhoea), 
ought to be especially studied. 

The diagnosis of this infantile aural inflanamation 
is difiicult, in comparison with the recognition of 
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the same disease in adults, because young children 
are not able to explain the situation, kind, or 
degree of their pain, and it is almost impossible 
either to make a thorough examination of the 
parts, or to determine the extent of the deafness. 
We must not, however, be deterred by these 
hindrances from making such investigation as will 
enable us to detect an aural catarrh in an infant 
when there is as yet no purulent discharge. 

Of all specific or contagious disorders to which 
we are prone during the period of childhood, 
scarlet fever must be considered the one which most 
frequently and most destructively affects the organ 
of hearing. It is unfortunate that the attention of 
the medical practitioner is in many instances in- 
sufficiently or not at all directed to this result of 
the disease now so prevalent, at the time when 
direct treatment might arrest or modify its often 
fatal progress. The excuse sometimes advanced 
for such neglect, is that in the often almost 
desperate endeavour to save actual life in this 
disease, the minor effects of it are for the time dis- 
regarded ; it being imagined soon enough to attend 
to the ear when the patient becomes convalescent, 
or at all events, when he is no longer in danger of 
death. The foregoing is a fatal error, against 
which our voices should be earnestly uplifted. 
Although in cases of great extremity much may not 
be practicable in the way of local treatment, yet 
in all cases the aggravating conditions attending 
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this complaint^ among which ear disease is one of 
the most urgent^ may be alleviated ; and in manj^ 
the progress of the latter may be arrested and its 
severity diminished. Let us not forget that death 
is not always the most unhappy consequence of a 
purulent catarrh in an infant's ear caused by scarlet 
fever or any of the allied zymotic disorders ; and 
that a young life destined to rely for its future 
welfare or perhaps means of existence upon its own 
exertions, may be considered as over-dearly pur- 
chased by total deafness, involving consequent 
dumbness. 

In briefly noticing the principal effects of puru- 
lent catarrh upon the ear, it will be convenient to 
trace them from within outwards, as this is the more 
usual course of the disease : its pathology will thus 
be constituted. There are two forms of otitis^ the 
acute and chronic, the latter being most generally a 
result of the former, though occasionally a chronic 
purulent catarrh does appear primarily; that is, 
without any acute stage having preceded it, and 
pursues a very slow course from the commencement. 
I shall not, however, as in former lectures, when 
treating of the milder forms of aural catarrh, make 
a formal separation into acute and chronic ; as the 
transition from one to the other may be too rapid 
for such distinctions to have any practical im- 
portance. 

Otitis, or purulent aural catarrh, is manifestly 
an acute inflammation of the lining membrane of 
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the tympanum, either beginning there or else ex- 
tending into that cavity from the mouth and throat 
through the Eustachian tube; more generally by 
the latter route. The inflammatory action may 
have been set up by a common cold, or in other 
ways already referred to in Lecture VII., or by 
some one of the exanthematous disorders, but the 
effect is that the lining membrane of the tym- 
panum becomes thickened, red, and velvety, and it 
secretes muco-purulent, or as the disease progresses, 
entirely purulent matter. In some rare cases (even 
at this stage of the inflammatory process) the 
secreted matter becomes absorbed, or finds a gradual 
exit through the Eustachian tubes, leaving the 
mucous membrane and contents of the cavity more 
or less disorganized and the auditory functions im- 
paired. In the greater number of instances, how- 
ever, the secretion becomes more abundant and 
puriform, and fills and distends the cavity of the 
tympanum so as to bulge outwards the membrana 
tympani. It is unable to escape through the Eus- 
tachian tubes, by reason of their walls having 
become extremely thickened, and consequently im- 
pervious to air or fluid. Here, and now, it is that 
this acute otitis, which is precisely what occurs in 
scarlatina, makes its . saddest, its most direful 
ravages. It may extend its destructive effects in 
every direction from the tympanum, generally and 
fortunately outward towards the membrana tympaAi, 
but often backwards towards the mastoid cells^ in- 
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wards to the icternal ear or labrTinth, or npiruds 
through the Ix)iit walls to the brain. At tliis point 
I cancot help expressing my belief that manv &tal 
cases cf scarlet ferer are in reality deaths from 
abscess or other disease of the brain oontinned from 
the tympannm, but which disease was during life 
nnrecogmsed by the practitioner in attendance. 
Such a fact has been ascertained bv the diacharse 
from the ear being accidentally discovered after the 
fatal erent of the cerebral affection. Facial paralysis 
sometimes attends purulent catarrh^ when the in- 
flammation has extended to the aqueduct of Fal- 
lopius^ the bony canal in which lies the portio dnra 
nerve. Seldom or never is this peculiar condition 
(Bell's paralysis it is called)^ when unac^compauied 
by otorrhcea, caries^ or cerebral affection^ observed^ 
without some disease existing in the middle ear - 
and this fact ought to direct the special attention 
of physicians to the state of the middle ear in every 
such instance. My teacher^ the late Mr. Pilcher,* 
has given perhaps the best and truest pathological 
description of the effects of otitis upon the brain - 

and as it is also a short one^ I ynH here quote it : 

'^ The active disease of the mucous membrane of 
the tympanum^ as is too well known to eveiy prac- 
titioner^ extends its baneful effects to the brain 
lighting up inflammation of a character and degree 



^ ** Oo the Effects of Scarlet Fever upon the Ear." A paper i««d 
before the Medical Society of London, December 16th, 1851. 
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regulated by the peculiar attendant circumstances 
and terminatiug^ as determined by predispositions 
natural or recently acquired by the specific fever. 
Most frequently the disease takes the course of the 
roof of th6 tympanum, thus reaching the middle 
lobe of the cerebrum ; or, if a little more back- 
wards, reaching the posterior lobe ; but the inflam- 
mation, in my experience, usually affects the posterior 
or anterior part of the brain by extending along the 
dura mater or the lower surface of the middle lobe. 
I have met with an abscess in the middle lobe, and 
a second one, not commimicating, in the anterior 
lobe. The disease also passes through the posterior 
wall of the tympanum and reaches the cerebellum, 
and not very infrequently the lateral sinus itself ; 
or it sometimes mounts upwards through or round 
the margin of the tentorium to the brain proper. 
I have usually found that the bone is not carious 
nor necrosed, but inflamed, which inflames the dura 
mater, which in its turn transmits it to the structure 
of the brain, and there results an independent 
abscess, i.e., an abscess not communicating with the 
ear, but surrounded by brain matter; in several 
instances, I have seen the bone superficially ulce- 
rated under the dura mater which still remained 
attached; and in one instance, an abscess in the 
cerebellum had a small communication with the 
ulcerated tympanum; in another, the dura mater 
covering the petrous bone, formed the floor of the 
abscess, the other walls being in the middle lobe ; 
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in another^ a direct though small commiinicatioii 
existed between the cavity of the tympanum and 
the lateral sinus/' Further extensions of scarla- 
tinous otitis^ involving the destruction of the 
labyrinth, and where the bulk of the cochlea 
has escaped from the outer meatus through the' 
tympanum^ are described ; and the writer proceeds 
to say ^^ that he need not add that these desperate 
cases are necessarily attended by complete deaf- 
ness^ and in young subjects^ entail consequent 
dumbness. Scarlet fever becomes the most fruitful 
source of deaf-dumbness^ far more fruitful even 
than congenital defects^ and perhaps more fruitful 
than all the other causes combined/' 

As I myself made most of the post-mortem 
examinations of the above cases and prepared 
drawings from them, I can personally testify to the 
exactness of the description. I have also recorded 
similar ones in my pamphlet on '^ Diseases of the 
Ear arising from the Exanthemata/' 1853. 

Symptoms a/i^if Diagnosis of Otitis, or purulent aural 

catarrh. 

Many of the symptoms and the objective appear- 
ances of the membrana tympani in this disease are 
very similar to those previously described (in the 
Seventh Lecture) as occurring in a severe form of 
simple acute catarrhal inflammation. The difference 
consists in the aggravated character of those now 
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under consideration, and in the more critical condi- 
tion of the patient. The symptoms now added 
may be taken as a continuation of those given on 
page 132, where it was stated that cases of acute 
catarrh ending in suppuration would be particularly 
referred to when the subject of purulent catarrh 
came under discussion. 

Acute otitis is one of the most painful of all ail- 
ments. The disease being more common in children 
than in adults, the symptoms by which it declares 
itself should be as clearly defined as possible and 
strict and special attention paid to them. Parents 
and teachers have not infrequently boxed a child's 
ears for ^^ inattention,'^ or '^ stupidity/' when all the 
while its seeming listless indilBference has been 
caused by the advance of deafness, of which the 
first beginning was probably in some past attack of 
distressing pain extending over several days, when 
neither the parents nor the practitioner they called 
in understood aright the state of the ear ; perhaps 
they never even referred to it at all. 

If the inflammation be not an accompaniment of 
one of the exanthematous disorders, the exciting 
cause will generally be ^' having taken cold," or ex- 
posure to draughts of piercing wind (as, for 
instance, through the window of a railway carriage), 
getting the feet wet, lying on the damp ground, 
&c. I have known sea-bathing, especially diving, 
and plunging from a height into the water, by 
which the side of the head has received a blow, to 
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be the exciting cause of purulent catarrh, as well as 
of rupture of the drum-head. A sudden paroxysm 
of pain awakes the child, in the night or towards 
morning, out of its sleep, and a violent fit of 
screaming, sometimes attended by convulsions, fol- 
lows. If this attack occurs at the time of dentition, 
it is attributed to the pressure of the teeth, and 
perhaps the gums are lanced the next day. Grey 
powder, castor oil, mustard poultices, and a variety 
of other treatment and ^expedients are adopted to 
relieve the convulsive seizures, which become rather 
more frequent, and to combat the accompanying fever 
and delirium. The ears are not examined, although 
some or most of the symptoms indicative of cerebral 
irritation are associated with the continued sufiFering 
of the child. The very intimate anatomical and 
sympathetic relations of the middle ear to the brain 
have been so repeatedly pointed out during these 
lectures, that I need scarcely here insist upon the 
absolute necessity that in all cases where cerebral 
irritation, in infants, is manifested by such signs as 
are above referred to, the ear should receive just as 
much of your professional attention as the gums. 
To proceed with the further description of one of 
these sad cases. Days and nights are passed in 
extreme anguish ; the tongue is dry and furred, pulse 
hard and very rapid, skin dry, bowels constipated ; 
considerable fever is also present. The cry of the 
suflfering child is almost unearthly ; this is said by 
some to bQ peculiar to otitis. Even strong men 
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afflicted with this disease often utter cries or moans 
of a strange piercing character; and the pain is 
usually described by them as severe and agonizing. 
What must it be with young children ? The suffer- 
ing seldom is remitted for any length of time, and 
the child^s snatches of sleep are suddenly broken by 
paroxysms of stabbing, darting pain through the head 
and in the ear. The screaming is renewed, the rest- 
lessness becomes extreme, the countenance anxious, 
and the head rolls painfully from side to side, while 
the baby^s interest or notice can no longer be at- 
tracted by any object, or the circumstances around it. 
Convulsions may now set in for the first time, or may 
recur more often : the sharp cries of agony are suc- 
ceeded by hoarseness, low moaning, and exhaustion. 
More decided head symptoms, indicative of an exten- 
sion of disease to the brain or its membranes (ence- 
phalitis or meningitis) succeed this terrible struggle ; 
then coma ; and death will presently close the scene 
of suffering. 

Before going on to describe other possible termi- 
nations of an attack of acute otitis, it will be useful 
if I note one or two circumstances which will help 
you to distinguish this aflFection, in a child, from 
some other less severe infantile ailments. The 
loudness and shrillness of the screaming will show 
that neither the lungs, trachea, nor other portions of 
the respiratory apparatus are greatly implicated; 
because in affections of those organs children never 
cry loud or continuously. The cry more resembles 
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that uttered by a child suffering from inflamination 
of the bowels, or a primary affection of the brain, 
but the other symptoms indicative of such diseases 
will be absent from these cases. The circumstances 
under which the pain appears to be increased or 
mitigated, and how, should be carefully noted ; for, 
owing to the inability of children to designate the 
situation of their pain, and the difficulties always in 
the way of making a sufficient examination, we have 
to attend to every minute particular if we care to 
make our diagnosis really certain. When the middle 
ear is the seat of disease, the pain will be increased 
by every rough movement of the body ; the child 
will cry more and more every time it is "jumped^' 
in the arms of the nurse, or in any way violently 
shaken ; changes in the position of the head call 
forth renewed expressions of pain, and if only one 
ear be affected, the screams will be more distressing 
when the child is laid on that side ; any loud noises 
disturb ; cold air and draughts, and also bright light, 
are shrunk from ; and every effort at swallowing, 
sneezing, coughing, and the usual accompaniments 
of a common cold in the head will all aggravate the 
pain. If being suckled, the infant will move itself 
away from the breast, or push aside the bottle after 
a few attempts to suck, while its usual nourishment 
will be taken somewhat more easily if administered 
with a spoon. Warm water poured frequently into 
the ear, hot soft applications, gentle bathing or 
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steaming, and perfect quiet, will always soothe the 
pain. In other disorders with which this affection 
might on a mere cursory examination be con- 
founded, none of the above-named actions or per- 
sonal movements would have the effect of aggra- 
vating the pain, nor would the palliatives mentioned 
give sensible relief. Otitis in the youth or adult is 
attended by symptoms of like character to those just 
described as occurring in the infant ; but for obvious 
reasons it will not be so difficult of recognition. It 
need scarcely be said that the consequence, whether 
in a child or grown person, is always* impairment of 
hearing, and sometimes total deafness ensues. 

The objective appearances, or local symptoms in 
the ear, are likewise at their commencement very 
similar to those of a severe case of simple acute 
catarrh (page 158 et seq,). The inflammatory action 
having commenced from within the tympanic cavity, 
the membrana tympani will not at first have lost its 
transparency ; and the congested thickened mucous 
membrane, with its distended blood-vessels, may be 
at the beginning distinctly seen through the drum- 
head. In other instances, opaque fluid may be dis- 
tinguished, lying within the cavity. As the disease 
makes progress, the membrana tympani becomes 
flatter and duller, darkish red in colour, and streaked 
with blood-vessels on the outside. The collection 
of pus behind presently bulges it outwards ; its ex- 
ternal surface has a sodden look, and it is sometimes 
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80 covered with macerated epithelial scales which 
have peeled ofiF from the swollen and thickened 
lining of the external auditory passage, that it can 
scarcely be seen at all. The auricle itself, especially 
about the tragus and concha, participates in the in* 
flammatory action, and is oedematous, swelled, and 
shining, or occasionally of a livid colour, hot, and 
tender to the touch. In later stages of the disease, 
when it has continued for some davs, the skin over 
the mastoid process also becomes reddened and 
tumefied, and painful when pressed upon. This 
swelling behind the ear is serious in character, and 
dangerous if not properly attended to. It therefore 
requires to be examined with great care ; and con- 
siderable but cautious pressure must be made with 
two fingers upon the soft swollen and oedematous 
integument, in order to detect, by the degree of 
fluctuation or ^'pitting/' the possible presence of 
matter, which may be deeply seated beneath the 
fascia. If the patient's throat be looked into, the 
pharyngeal and faucal mucous membrane will 
appear swelled, congested, or granular, and the 
Eustachian tubes are probably rendered impervious 
by extension of the disease ; the general condition 
of the throat resembling that observed in scarlatinal 
inflammation.. 

Some exceptional cases do now and then occur, 
where an abscess in the tympanic cavity forms so 
very gradually, that it will run its course and cause 
a perforation of the membrana tympani without 
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producing severe pain or any great constitutional 
disturbance.''^ 

The immediate terminations of a purulent catarrh 
have been admirably described by Wilde.t I will 
here briefly enumerate them. First, Resolution, as 
already referred to, in which the pain gradually 
subsides, the swelling lessens, and the hearing is 
restored, although tinnitus may persist for a long 
time. Strictly speaking, under this heading (of 
resolution) must not be included hypertrophy of 
the mucous membrane of the tympanic cavity, nor 
the deposition of consolidated purulent or muco- 
purulent effusions, which may originate severe deaf- 
ness with constant " noises^' (see Case 2 in the pre- 
ceding lecture). 



* Patients have in some few instances assured me, that their first 
intimation of any aural ailment has been ** a discharge from the ear ;" 
and on examination I have discovered a perforation of the membrana 
tympani, and pus flowing out of the cavity. When, however, 
thoroughly investigated, it has always been found that such a con- 
dition has been preceded by some degree of deafness or throat 
ailment, or by ^'neuralgia," as they have termed the monitory 
ear-ache. As a specimen of the too frequently careless and unin- 
telligent observation of painful symptoms (attendant in this instance 
upon a very large perforation of the drum-head, nearly its whole 
structure being lost), I may mention having been once gravely 
informed that "severe toothache'* had brought on the purulent 
discharge. In reality, it had been produced by a dose of raw whisky 
poured into the ear as a supposed remedy for the toothache. This, 
it may be remarked in passing, is not a more ignorant or fatuous 
'* exercise of the imagination" than is the idea (entertained by some 
medical men as well as patients), that stoppage of a discharge from 
the ear has canned the purulent inflammation. 

f Wilde^s '' Aural Surgery,'' page 332, and this description has 
been closely imitated by Von Troltsch " On the Ear," page 378. 
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The second and most common termination is^ that 
the pent-up matter bursts suddenly through the 
membrana tympani as the readiest external outlet^ 
and is discharged ; otorrhcea is thus established. 

The third termination of otitis, by extension of 
the inflammatory process to the brain and its mem- 
branes, is always dangerous, and often fatal. The 
various routes by which a purulent catarrh of the 
tympanum may advance inwards towards the brain 
have been specified already when giving the patho- 
logy of otitis (page 327 et seq.) I^hall have occasion, 
in speaking of the treatment, to refer again to the 
head affections which accompany otorrhoea or are 
consequent upon it, such as cerebral abscess^ and 
caries of the temporal bone ; but these being happily 
not frequently met with as resulting from " aural 
catarrh, or the commonest forms of deafness,^^ will 
require no lengthened description in these lectures. 
To proceed with what we have called the second 
termination or development of otitis, — ^otorrhcea. 

I do not think that the membrana tympani is 
often perforated as the result of inflammation con- 
fined to its own proper laminae; but its structure 
becomes softened by the inflammatory action pro- 
ceeding from within, and is then more easily rup- 
tured. This commonly happens in acute otitis, as 
it occurs in the exanthemata, in severe naso- 
pharyngeal catarrh, or primarily also during other 
disorders. In other cases, a sudden excessive pres- 
sure of air in the cavity of the tympanum leads to 
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rupture of the membrane, yet only where the mucous 
lining of the tympanic cavity is abeady diseased, 
and the proper tissue of the membrana tympani has 
suflfered the change above indicated. We may ob- 
serve this process not unfrequently in cases of 
purulent catarrh affecting cachectic, tuberculous, 
and scrofulous patients, and when it has commenced 
with scarcely perceptible inflammatory symptoms 
(perhaps with only slight tinnitus aurium, or occa- 
sional pricking sensations in the ear), or even without 
any noticeable subjective symptoms at all. This we 
may term chronic otorrhoea, inasmuch as the begin- 
ning of it may be traced back to early childhood. 
Pain was only felt when some of the exciting causes 
had been at work, followed by ulceration ; or per- 
haps the first intimation that the patient has had 
of any aural complaint has been a whistling of air 
through the drum-head after blowing the nose or 
sneezing, followed at once by a more or less copious 
discharge from the ear. 

The ceruminous secretion in the meatus having 
before entirely ceased, the cuticular lining becomes 
detached in whitish flakes, and mixes with the dis- 
charge from the tympanum. If we syringe away 
the discharge, the exposed surfaces of the drum- 
head and the meatus are seen to be villous, red, and 
vascular ; all traces of cuticle have disappeared, and 
the whole auditory canal is diminished in size, con- 
tracted, and converted into a muco-purulent secret- 
ing surface. 
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After careful removal of the secretion, and cleans- 
ing the meatus, we may find the aperture in any 
part of the membrana tympani, and of any size, 
from that of a pinhole to complete absence of the 
membrane. According to Wilde, the opening forms 
more frequently in the anterior part of the mem- 
brane, in front of the manubrium of the malleus, 
the reason being in his opinion because this part 
being opposite the entrance of the Eustachian tube, 
it is more exposed to the shock of air striking 
against it from within. I cannot say from my own 
observation that rupture more generally takes place 
at this point than at the posterior portion of the 
membrane, — ^between the malleus-handle and the 
periphery. Besides this, the Eustachian tube is 
often closed in acute purulent catarrh, in which 
case the membrane would not be more influenced 
at one part than another, by air-pressure from 
within. The reason why rupture occurs more fre- 
quently at the parts lying between the manubrium 
£^nd the cartilaginous ring, whether in front of, or 
behind the former, is to be found, as I think, in the 
fact of the membrane being weaker and thinner 
there. There are, however, many cases in which 
perforations occur at the lower, or the upper portion. 
I have several times seen two apertures in the same 
membrane, one behind the malleus, and the other 
in front of it. 
- In general the size of the hole is about that of a 
small pea at first, but the breach enlarges by gradual 
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ulceration of its edges. The extent of the loss of 
substance bears no proportion to the quantity of 
matter dischai'ged, nor to the duration of otorrhoea. 
The largest perforations occur after scarlatina^ the 
tympanic cavity becoming quite exposed and open 
to the external air. Occasionally some of the 
ossicula auditus become disconnected and are dis- 
charged; this happens especially with the incus, 
which is less firmly fixed than the others. When 
very considerable or entire loss of the membrana 
tympani has taken place, we are able to distinctly 
see the mucous membrane lining the inner wall of 
the drum ; and sometimes, if the swelling is not too 
great, the position of the ossicles may be ascertained. 
Even the anterior border of the entrance into the 
fenestra rotunda is occasionally visible, but the 
membrane of this fene&tral opening cannot be dis- 
tinguished, because of its oblique, and fortunately, 
secure and protected situation in a niche. If the 
perforation is in the upper or posterior part of the 
membrane, the long process or the whole of the 
incus is frequently wanting, and the connexion 
thus broken between the stapes and the other bones 
comprising the chain. It is important to note that 
this solution of continuity between the ossicula 
auditus, especially in the articulation between the 
stapes and incus, may take place in the purulent 
inflammatory process, without necessarily any rup- 
ture of the membrana tympani j and it is in such 
instances as these, that a most surprising improve* 
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ment in hearing follows when Yearsley's " artificial 
tympanum'^ is applied to the membrane ; the incus 
being thus pressed against the stapes^ and the con* 
tinuity of the chain restored. 

Occasionally, when the incus is wanting, we dis- 
cern the minute head of the stapes lying at the 
posterior and upper edge of the invisible labyrinth 
wall; it will look like a small elevation covered 
with reddened mucous membrane. 

The appearances within are very varied indeed, 
and change during the progress of disease or treat- 
ment ; the principal alterations depending upon the 
condition of the mucous membrane on the promon- 
tory, which is sometimes swollen, uneven, or granu- 
lar, or projecting in a soft, reddened mass outwards, 
so as to prevent any other of the contents of the 
tympanum from being seen. 

The membrana tympani (or as much of it as re- 
mains after the perforation), is thickened throughout 
all its layers, and dull and infiltrated in appearance, 
if not partially calcified and its surface covered 
with secretion. Some portions may be adherent to 
the walls of the tympanum, especially to the pro- 
montory. The curvature is often altered, and the 
edges of the perforation may be either bright red, 
or of a dirty. grey colour; they are jagged and 
variously shaped, and covered with a creamy fluid. 
Sometimes the malleus-handle is denuded of its 
covering, and lies exposed in the gap, while its 
head and short process appear clearly defined at the 
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upper wall of the meatus^ close to the periphery of 
the membrane. In all cases where the hole is 
situated about the centre of the membrane (the 
umbo, or most concave part), the malleus-handle, 
from having lost its proper attachment to the mem- 
brana tympani, falls inwards deeper into the tym- 
panic cavity.* 

Diagnosis of perforation. — ^It is not generally 
difficult to ascertain the existence of an aperture in 
the membrana tympani. While the meatus is being 
cleansed by carefiil syringing with warm water, the 
fluid injected will be observed to return with a 
yellow or yellowish- green colour, and to have float- 
ing about in it some greyish flocculi, which are not 
dissolved. The former is pus, the latter mucus. 
Sometimes the first will predominate, but the 
presence of the flooculent mucous secretion is at 
once decisive of the existence of an opening into 
the tympanum, because there only could it have 
been formed. If the water is felt trickling down 
the throat by the patient, or if the foetid discharge, 
thinned by being mingled with the water, causes a 



* It is impossible to describe here at greater length the manifold 
appearances presented in perforations of the membrana tympani. 
They will vary in accordance with the size and situation of the rup- 
ture, and the condition of the parts inside the tympanum ; but the 
student who desires further information on this subject will be well 
repaid for reading Politzer ''On the Membrana TympanL" The 
description of the appearances in perforation given by that author is 
most faithful, painstaking, and elaborate. 
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nauseous taste in the mouthy this will be conclusive 
evidence that some of the water has passed through 
an aperture in the membrane into the tympanic 
cavity, and down the Eustachian tube to the throat. 
Bubbles of air, or the pulsating movement (synchro- 
nous with the hearths action), of a drop or two of 
fluid at the bottom of the meatus, would lead to 
the suspicion of an aperture. This diagnostic sign 
was first described by Wilde. I have, however, a 
case now under treatment, in which the pulsation 
of a few drops of purulent secretion on the floor of 
the auditory canal is always visible, yet certainly 
there exists no perforation. I am inclined to suspect 
that in this child the carotid canal is imperfect in 
its bony parietes. If, when the patient blows his 
nose rather violently, or presses air by the Valsalva 
method into the drum, a whistling sound is heard 
through the psophometer, a small perforation may 
be diagnosed : or, should the Eustachian tube be 
at this time impervious, the better course is to cause 
air to pass through by the Politzer mode of inflation, 
when, if a hole exists, we shall hear the usual cha- 
racteristic " perforation-murmur^' (see pages 98 and 
113). At the same moment, perhaps, some of the 
secretion will be forced into the meatus. An aper- 
ture, even of considerable size, not unfrequently 
exists without otorrhoea; but upon the slightest 
accession of cold, puriform mucus will be secreted 
from the surface of the exposed tympanal cavity, 
and otorrhoea will ensue. 
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The impairment of function. — Deafness , resulting 
from perforation of the membrane, bears no pro- 
portion to the loss of structure. With small holes 
we may find almost total deafness : while, on the 
other hand, patients with perforations of a moderate 
size, or even large ones, are sometimes considered 
by their friends to be scarcely hard of hearing. It 
is wonderful how the loss of substance may be 
compensated for by the use of the ^* artificial tym- 
panums,^' combined with appropriate treatment. I 
have patients now under observation (cases will be 
subjoined) in whom the whole membrane has b^en 
lost, together with the maUeus and incus : others 
with very large perforations ; who all can distinguish 
the ticking of my watch across the room. This 
would seem to show that the deafness in these cases 
depends mainly upon the condition of the drum- 
cavity, and especially upon that part of it where the 
fenestra ovalis and fenestra rotunda are situated. 
We have repeatedly seen in the course of these 
lectures how importantly the hearing is afiected by 
pathological changes at these two fenestrse ; so that 
a very slight interference with their functions may 
cause severe deafness. But if the mobility of the 
stapes in the fenestra ovalis is not much diminished, 
nor the membrane of the fenestra rotunda thickened, 
waves of sound can still pass through the perforation 
of the membrana tympani across the cavity and 
reach the labyrinth. I am convinced, indeed, that 
if due support or pressure can be given to the 
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stapes, in cases where the two other ossicles and the 
membrana tympani are lost, vibrations may, through 
the fenestra rotunda alone, reach the labyrinth fluid 
and the nervous expansion, in number and intensity 
suflBcient to produce excellent audition. The fol- 
lowing case, I think, proves and exemplifies what I 
mean : — 

A young lady is at present under occasional 
treatment for remaining deafness on the right side, 
from whose left ear the tympanal membrane, mal- 
leus, and incus, are all entirely gone (in consequence 
of scarlet fever nine years ago) ; yet, in the same 
fear I can render the sounds of my metronome 
higher or lower, loud or dull, to her perception, 
solely by regulating the pressure upon the stapes 
by means of the little cotton plug. Here, assuredly, 
the waves of sound do not pass into the wool and 
stapes, and so arrive at the perilymph ; but they pass 
directly to the membrane of the fenestra rotunda, 
which is made more or less tense by the pressure 
at the other end of the labyrinth (at the fenestra 
ovalis), and in this way impress the labyrinth fluid 
and the auditory nerve. 

These remarks are made incidentally for the 
purpose of showing that the generally received 
opinions on this branch of physiological acoustics 
need to be modified. 
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AURAL POLYPI, ETC. 

These growths sometimes, but very rarely, 
become developed from the surface of the membrana 
tympani or meatus, in the advanced stage of simple 
chronic catarrhal inflammation, without any puru- 
lent discharge co-existing. The formation of polypi 
is, however, one of the commonest results of long 
continued otorrhoea. They may be described as 
vascular tumours, vegetations, grtoulations, and 
fungoid growths ; but their classification imder 
dijflferent names according to structure or size is of 
no practical importance. In connexion with puru- 
lent aural catarrh the above terms may be used 
indiflferently. Polypi or granulations, then, may be 
said to arise in the course of chronic otorrhoea with 
perforation of the membrana tympani; and may 
usually be detected by a thorough and careful 
examination, lying at the bottom of the meatus, 
imbedded in purulent secretion. They vary 
exceedingly in size, shape, density, and position, 
being in some instances so small as to escape 
detection, or to appear as excrescences at the 
bottom of the meatus ; while in others they are of 
such dimensions as to fill the external auditory 
passage and project beyond it. You may have 
recently seen me remove one of such large size as 
to have caused by its gradually increasing pressure, 
such an enlargement in the calibre of the meatus^ 
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as to allow of my little finger being passed half an 
inch into it. 

When a perforation exists, the polypus usually 
springs from the mucous membrane of the tym- 
panum, very often just behind the membrana tym- 
panij and sometimes one will originate from the 
upper portion of the Eustachian tube. It then 
passes out of the cavity through the aperture, and, 
spreading out over the external surface of the 
membrana tympani, may give the surgeon the im- 
pression that he is looking upon the exposed and 
open tympanic cavity itself; or it may be erroneously 
imagined that the polypus has grown from the 
surface of the drum-head, or from the walls of the 
meatus contiguous to it. Toynbee has treated of 
polypi as belonging to the meatus; but the in- 
efficient method of illuminating the auditory passage 
in his time, will probably account for his mistake 
in this respect. Error as to their origin may 
generally be avoided by passing a small blunt- 
pointed probe bent at right angles, cautiously 
round the margin of the growth, which can, if it 
proceed from the tympanum, be lifted off the ex- 
ternal membrane. There may be only one polypus, 
or two, even three, may be lying side by side, 
growing from different parts — i.e., one may proceed 
from the tympanum, while another may originate 
from the meatus, the surface of which has become 
granular and softened; but examination and 
inspection will enable us to distinguish whether 
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the growth arises from the middle or the external 
ear. When situated at the bottom of the meatus, 
and small in size, polypi are generally of a bright 
red colour, fleshy, pedunculated, and soft in tex- 
ture, but when grown so large as to appear near the 
outlet of the meatus or project into the concha, 
they become pale, cuticular on their surface, and 
comparatively insensible to touch except near their 
root. The smaller, raspberry-shaped or lobular 
ones are more vascular, friable, and gelatinous, and 
will readily bleed when touched or probed. The 
structure of all these formations is complex, and 
varies considerably, but it will usually be found to 
correspond very much with the tissues from the 
surface of which they spring. Polypi are very 
liable to recur after they have apparently been 
destroyed. 

Treatment of Purulent Aural Catarrhy or Otitis. 

The treatment of an acute otitis must be de- 
cidedly antiphlogistic, and conducted with energy. 
The measures previously recommended (page 148) 
in simple acute catarrh must all be carried out to 
the fullest extent ; for we have now to deal with a 
more severe form of disease. The patient must be 
strictly kept to a warm, well-ventilated apartment, 
or when the symptoms are more developed and 
threatening, confinement to bed is absolutely neces- 
sary. General bloodletting will be inadvisable, for 



860 PUBULENT AUBAL CATARRH; 

the same reasons as before assigned^ but leeches 
must be applied as often and in such number as the 
urgency of the attack requires, and having regard 
to the general condition of the patient. I know 
no class of cases in which local depletion is so im- 
peratively needed or in which relief from agonizing 
pain is so speedily afforded by it as in aural inflam- 
mations. As when speaking of the symptoms of 
otitis, I requested that what I then said might be 
considered as supplementary to the description 
which had been given before, so with reference to 
treatment, any details now added may be taken as 
a continuation of those which before occupied us 
during half a lecture (pages 148 to 158). Assuage 
the well-nigh intolerable pain of acute otitis by all 
possible means, local or general, excepting always 
those which are contra-indicated in cerebral affec- 
tions ; because our chief aim is to check the onward 
progress of this most insidious disease to the brain 
or its membranes. Even in this complaint it is not, 
in my opinion, advisable to have recourse to mercury 
in any form, as a medicine. I believe the use of 
it will neither arrest the aural inflammation nor 
relieve the symptoms of cerebral irritation, while it 
is well known that when suppuration has once com- 
menced in the brain the effect of mercury is most 
injurious. The bowels should, in this as in all 
febrile affections, be freely acted upon. The skin 
being generally hot and dry, diaphoretics combined 
with sedatives are required in the early stages. 
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Abstinence from animal food must be insisted on, 
and warm baths for tbe feet, or the whole body, 
with all other means calculated to allay the inflam- 
matory fever, should be had recourse to. 

For children, the treatment must of course be 
proportioned to their more tender age and feebler 
powers ; and more frequent examination of the ear 
will probably be necessary with them, because they 
cannot express their sufferings and wants in words. 
The medical attendant ought to be constantly on the 
watch for every indication of a suppurative process 
being set up in the ear. Eemember that vigilance 
and prompt attention to the condition of the latter, 
in the acute infantile aural catarrh so often attending 
or following scarlet fever and the allied disorders, 
may not only save many an infantas life, but 
prevent it from growing up a deaf-mute. Both 
in the child and the adult, frequently filling the ear 
with warm water, medicated with hyoscyamus, 
opium, &c., will mitigate the pain, and also encourage 
suppuration when the process is considerably ad- 
vanced, and we desire that the matter should be 
evacuated through the membrana tympani. Poppy- 
head fomentations, steaming, linseed-meal poultices, 
or the new *^ epithema,'' are all useful for the same 
purpose. Injections up the nostrils should be em- 
ployed to remove muco-purulent secretion; and 
where, as in scarlet fever, the otitis is accompanied 
by diffuse inflammation of the throat, pharynx, 
tonsils, &c., the greatest possible attention should be 
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paid to it, because this condition (of the throat) has 
in all probability caused the aural disease. Cleanse 
the throat as well as the nose by frequent use of 
" spray " injections with such syringes as are shown 
on page 241^ and prevent as much as possible the 
entrance of vitiated secretions into the respiratory 
organs or the Eustachian tubes^ along the continued 
mucous membrane. 

It is obviously most desirable and important in 
this class of cases (the scarlatinal) to secure, if we 
are able, the evacuation, of the pus which is collect- 
ing in the cavity of the tympanum, by its natural 
outlet through the Eustachian tube. To this end it 
is well to employ the Politzer bag at an earlier period 
than I indicated to you when speaking of the treat- 
ment of simple aural catarrh. It must be used with 
as little force as possible, and we have already seen 
how easily inflation is accomplished in children, 
without even requiring them to swallow at the 
moment of the bag being squeezed. I recommend 
this gentle method of opening the tube in preference 
to the use of the catheter, even on grown persons, 
because, by the latter instrument inflammation of 
the nasal cavities and faucal mucous membrane is 
often increased. In some few cases the purulent 
accumulation in the tympanum and aural extremity 
of the Eustachian tube will flow out of the canal 
when rendered pervious, thus bringing about the 
" first termination " of the disease, or resolution^ 
spoken of some pages further back. 




TBBATUEKT OF. 353 

WLeu this does not occur, and we are assured hj 
the btil^Dg of the membraua timpani, and by other 
objective Bymptoms, that pns has accumulated in the 
cavity (especially if there be delirium, conrulsiotis, 
or any other alarming signa of cerebral irritation), 
ijtciaion or puncture of the membrane ought to be 
performed without delay. The effect of the opera- 
tion under these circumstances is as immediately and 
strikingly beneficial as that of openii^ any abscess 
surrounded by dense or bony stractures. The dis- 
tressing pain is at once relieved, and the extension of 
the disease inwards to the brain, or temporal bone, 
is as fax as possible prevented. The matter will now 
pour out through the artificial opening, and the case 
becomes similar in most respects to one where the 
pus is evacnated spontaneously, which has lately 
been described as the " second termination " of this 
disease, or " perforation." It should be noted, how- 
ever, that when the membrana tympani is opened by 
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incision, the consequent loss of atnictvire is slighter 
than when it becomes perforated by nature in the 
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suppurative process and in ulceration. The mode of 
performing the incision is very simple. I make use 
of a small double-edged cataract knife^ bent at a right 
angle^ and inserted into a handle. I introduce this 
instrument through Gruber^s speculum^ while a good 
light is thrown to the bottom of the meatus from a 
concave mirror attached to my forehead^ thus leaving 
both hands at liberty. Some portion of the mem- 
brane will generally be observed to be more distended 
than the rest, or bulging outwards. This spot, wherever 
it may be, should always be selected for the incision. 
It will usually be near the middle, or on one or other 
side of the malleus ; because at this part the fibrous 
laminae (substantia propria) being thinner, offer less 
resistance to the pressure or ulceration from within. 
If there is no decided appearance of flattening or 
pushing out of the membrane to be observed on in- 
spection, and yet unequivocal symptoms are present 
of matter having formed in the middle ear (perhaps 
filling principally the mastoid cells, and therefore not 
to be detected on inspection), I have in three or four 
instances employed the Politzer bag, and/om6/y rup- 
tured the membrana tympani from within. This 
mode of relieving the continuous suffering where the 
pain and other subjective signs (together with the 
progress and history of the case), clearly indicate 
that otitis has reached the suppurative stage, has not, 
so far as I know, been before adopted by any aural 
surgeon since the discovery of the Politzer method 
of inflation ; but the proceeding has been entirely 
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successful, and without causing any shock to the 
system. The portion of the membrane thus perfo- 
rated artificially from within has always been the 
thinnest and weakest. In the cases where I have 
had an opportunity of watching the progress of 
healing of the perforation made in this novel way, I 
have always noticed that the otorrhoeal discharge 
diminished gradually before the opening became 
closed ; and I am therefore confirmed in my opinion, 
that so long as a purulent secretion in the tympanic 
cavity continues, no permanent cicatrization of the 
opening — whether the latter have been artificially 
made or not — ^is possible. This new procedure, of 
opening the membrane by a strong air-douche when * 
circumstances indicate the feasibility of such an ope- 
ration, seems, I think, to offer some decided advan- 
tages over that of external incision. It drives the 
collected matter outwards at once, and is, moreover, 
a close imitation of the manner in which a rupture 
of the membrane happens naturally when the state 
is favourable for it — by the patient^s sneezing, or for- 
cibly blowing the nose. 

If, in the course of the disease, the maifoid process 
has become tender to pressure, the integument over 
it red and tumefied, and particularly if there is any 
(even indistinct) sense of fluctuation to be discerned, 
prompt measures are required to prevent caries of 
the bone, or mischief extending to the cranium and 
its contents. We must not hesitate to make an inci- 
sjion into the affected parts doivn to the bone. The 
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periosteum must be freely divided, to liberate the pus 
confined beneath, and to relieve the painful tension. 
The swollen, infiltrated, and doughy condition of the 
structures covering the mastoid process, often renders 
it necessary to introduce the knife nearly an inch 
deep into them, and sometimes the incision requires 
to extend the whole length of the process. To avoid 
the posterior auricular artery, the cut should be made 
from half to three-quarters of an inch behind the 
auricle, but parallel with it. Great relief immediately 
follows; usually there is an escape of pus, but some- 
times it is too deeply situated in the cells. The 
haemorrhage from the operation may be considerable, 
but is easily arrested by a dossil of lint. The cut 
surfaces look brawny, as in phlegmonous erysipelas. 
The management of a case after incision will mainly 
depend upon the circumstances attending exfoliation 
of bone, &c. Poultices should be applied for the 
purpose of encouraging the discharge and the sepa- 
ration of dead bone, if there is any to come away. 
K not, the wound will shortly heal. 

Such promptness in dealing with mastoidal abscess 
is imperatively demanded. The disease is highly 
dangerous, and, if recourse is not had to incision, 
generally fatal. If the pus, in consequence of its 
deep situation in the cells, has not been reached, and 
signs of cerebral irritation, such as giddiness, vomit- 
ing, pains in the head, &c., are still persistent, we 
must endeavour to evacuate the purulent collection 
by means of perforating the mastoid process with 
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the trephine. This operation in a simple one^ and 
has generally been successful when not deferred too 
late. 

Treatment of Perforations^ Otorrhoea^ Polypi, ^c. 

• 

The most desirable result to be obtained by treat- 
ment in a ease of perforation is the restoration of the 
mucous membrane of the tympanum to a healthy 
state^ and then closure of the orifice in the membrana 
tympani. If we attempt to lessen or close the open- 
ing before the purulent discharge is checked, and the 
condition of the tympanic cavity improved, we shall 
probably increase the disease and deafness, instead of 
curing both ; because the exit of matter will be ren- 
dered more ^fficult, or hindered altogether ; and all 
the evil consequences of retained foetid pus will be 
induced. It is not so much the hole in the mem- 
brane that impairs the hearing as the collection of 
masses of inspissated offensive discharges on the 
parts which conduct sound — such as the ossicles and 
the mucous membrane of the fenestral openings into 
the labyrinth. Hence the great variableness of the 
hearing power in these cases. It should not be for- 
gotten when a perforation exists, that such morbid 
viscid secretion as is formed in purulent catarrh is 
quite sufiBcient of itself to maintain and aggravate 
inflammatory action ; for if it be syringed away we 
can observe the lining membrane of the tympanum 
to be thickened, red, velvety, and granular, or per- 
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haps containiiig vegetations or small poljrpi. The 
recommendation of many authors^ that the healing of 
a perforation should first be sought^ hj touching its 
edges with nitrate of silver, is, therefore, in mj 
judgment, not a safe one. Our treatment must 
flpom the beginning be directed to the cure of the 
suppurative inflammation, — the otitis, and its result, 
the otorrhcea. 

Thorough removal of the secretion, by careful 
syringing with warm water, is essentially necessary, 
and should be done two or three times a day. K 
the cavity is much exposed, a little potash or soda 
may be added to the water. With the greatest 
precaution and the gentlest syringing, either vertigo, 
fainting, or sickness will perhaps ensue, but to 
lessen these annoyances or avoid them as much, as 
possible, you always see me use a small syringe and 
inject a minute stream. When the perforation is 
small, removal of the morbid secretion cannot be 
perfectly eflected by injections through the meatus, 
for in these cases doubtless the air spaces in the 
mastoid cells as well as the recesses in the tym- 
panum are crammed with it. An attempt should 
therefore be made by the patient to dislodge or 
force the accumulations from within outwards by 
simply practising the Valsalva experiment of 
inflation, before the syringing is commenced. When 
this cannot be eflected, I use my form of Politzer 
bag, which easily opens the Eustachian tubes, 
and masses of morbid secretion may sometimes be 
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seen extruded from the cavity into the meatus 
afterwards. In the early stages of treatment^ I 
disapprove of using ^^ very considerable force ^^ in 
injecting strong alkaline (^^ saturated ^^) solutions 
into the tympanum by means of a syringe fitted 
tight to the meatus with india-rubber tubing over 
the nozzle. This procedure has been advised, but 
I have on more than one occasion heard it com- 
plained of by patients as severe and injurious, and 
I believe such complaints to be well-founded. 

The longer an otorrhoeal discharge continues in 
the ear, the more offensive and disgusting will be 
the smell arising from it. " Some persons ^^ (I 
quote from Wilde) " are content to go on through 
life with this filthy, loathsome disease about them.^' 
" Some may endeavour to conceal this affection, 
others are deterred from taking proper advice by 
the prejudices of their friends, and even of their 
family medical attendants ; they are afraid of the 
effects of healing or drying up the discharge from 
their ears ?^' I, like Sir W. Wilde, have never been 
able to discover one well authenticated instance 
where disease in the head has supervened as a con- 
sequence of checking otorrhoea, in a case where the 
condition of the ear had been previously with due 
care ascertained, and no caries had before existed 
in the temporal bone. '' Men do not distinguish 
between the post hoc and propter hoc ; and mixing 
up cause and effect, regard a symptom as a disease/^ 
The prognosis of otorrhoea^ and the morbid changes 
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wliicli long-neglected aural diseliarges may lead to^ 
are subjects ^liich will not be dwelt upon in any 
detail here ; but I must warn you to consider that 
they are of vital importance in your treatment of 
all these diseases. Be cautious^ on all such points, 
in your replies to the eager questions of patients, for 
the reason well assigned by Wilde, that ^^ so long 
as otorrhoBa is present, we never can tell how, when, 
or where it may end, or what it may lead to,^* " For 
this very cause, if no other or better existed, the 
old doctrine of ^ letting alone,' or ^ leaving to 
nature,' such aflfections should be exploded, and we 
should by every means in our power endeavour to 
heal them/* 

There are not many cases of otorrhoea attended 
with perforate druxn head, which wiU certairay 
yield to simple injections of warm water, so that it 
will probably be necessary to act by means of 
astringents upon the tissues which furnish the mor- 
bid products. The ordinary practice of instilling a 
few " Ear drops '' into the meatus is of little ser- 
vice. The lotion selected should be poured into 
the ear, night and morning, after syringing, until 
it fills the auditory canal ; and should remain in 
there from five to ten minutes, — ^the head being 
kept resting on the opposite side, — and then allowed 
to run out. In order to bring the astringent lotion 
freely into contact with the mucous membrane of 
the cavity of the tympanum, it is necessary from 
time to time to force a current of air into it through 
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the Eustachian tube j for recollect, if the purulent 
secretion is retained and becomes hardened and 
calcified, it may cause rigidity of the ossicles, im- 
paction of the stapes, and consequent severe deaf- 
ness. This peculiar inflation may be effected by 
the patient himself, in the following manner. While 
he sits or lies with the head properly inclined to 
the other side, and the meatus is filled with the 
lukewarm lotion, he is directed to inflate by the 
Valsalva method; or air is forced into the tym- 
panum by using the Politzer bag in the way so 
firequently described. The air which passes through 
the tympanic cavity, enters the auditory canal now 
filled with the lotion, in the form of bubbles ; and 
simultaneously with its displacement of the fluid, 
the latter will enter the cavity through the per- 
foration. This often takes place so rapidly that the 
lotion runs down the Eustachian tube into the 
throat during the operation. Patients who are able 
to inflate the tympanum themselves by forcibly 
blowing in air can of course practise this treatment 
daily without assistance ; but it is better for children 
or timid females to attend the surgeon in order to 
have it done for them by so easy and simple a 
method as that of the modified Politzer bag. 

Avoid the use of lotions which may form pre- 
cipitates with the otorrhoeal discharge, such for 
example, as the acetates of lead, and perchloride of 
iron. The various preparations of zinc stand first 
in their usefulness for all purposes. If you observe 
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my prescriptions in the numerous eases of oflfensive 
otorrhoea which present themselves for treatment at 
this hospital^ you see very generally the following : 

Q^ Zinci sulphatis^ 

Acidi carbolici, aa gr. iij ad v ; 
Aquae rosae, 5J' Misce; fiat lotio. 

That most efficient deodorizer, carbolic acid, may 
be combined with nearly all the astringents. So 
effectual is the above lotion in bringing about a 
cessation of the discharge, and destroying its dis- 
gusting smell, that I seldom have occasion to vary 
the prescription. I think it therefore needless to 
lengthen the list of agents which may be used to 
produce this desired efifect. Small quantities of 
powdered alum, blown into the bottom of the 
meatus through a glass tube, will sometimes 
speedily diminish secretion, and induce shrivelling 
of the granulations. It causes little irritation, and 
boils in the meatus do not occur so often when 
pulverized alum is used, as when solutions of it are 
employed instead. The foregoing are the astrin- 
gents which I myself prefer ; still, not to restrict 
you dogmatically to my own practice, I should 
inform you that '^strong solutions of nitrate of 
silver (even 20 to 80 grains to the ounce) are said 
on the authority of Dr. Schwartze, to do very 
excellent service. These solutions are introduced 
into the meatus through a glass tube, and blown 
through the Eustachian tube so as to reach the 
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fauces.* Immediately afterwards the ear is 
syringed out witk a solution of common salt^ 
causing it to pass as far inwards as the caustic has 
done. The insoluble chloride of silver is formed 
and comes away in large flakes.^' But what if the 
neutralization of this strong caustic should not be 
effected? and we can scarcely imagine that each 
subsequent injection of salt and water would 
always proceed in the same track as the former one. 
You will do well to abstain from such severe measures. 
Mr. Hinton recommends powdered talc (French 
chalk) to be blown into the meatus when the ear 
has been well dried after syringing. ^* I know/' 
he writes, ^^ of no more effective plan than this, but 
it is somewhat tedious, and requires daily atten- 
dance, and is therefore naturally reserved for the 
more obstinate cases.'* I have had as yet no 
experience of this treatment, and own that I feel 
disinclined to try it, chiefly on account of its 
acknowledged tediousness, and, as I conceive, apt- 
ness to increase, rather than to diminish, deposition 
in the cavity of the tympanum. Other remedies 
can be had recourse to, more expeditious and 
certain, less painful and objectionable in their 
nature. 

Vegetations, or small polypi growing from any 
visible part, whether in or out of the cavitas tym- 
pani, must, on account of their tendency to maintain 



* But see on this subject page 281, and note. 
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the otprrhoea^ be removed (when they can be 
reached), by mechanical means, or else be destroyed 
by touching with perchloride of iron, or by solid 
nitrate of silver. I generally use the latter, 
melted and made to adhere to a piece of silver 
wire, bent at right angles. The growths, and no 
other portions of tissue, are then to be touched 
with the point on which the caustic has hardened. 

Large polypi must be removed by suitable instru- 
ments. Wilde's ^^ snare or noose,'' or Toynbee's 
" lever-ring forceps " are usually recommended, 
but both are rather complicated instruments, and 
neither of them act, in my judgment, so efficiently 
as properly constructed forceps. I use a slender 
three-bladed pair of forceps, which, when open, 
slide over the polypoid growth to the bottom of the 
meatus. The polypus is then grasped and held by 
the little ^^ tiger-teeth " at the end of the blades, 
as soon as compression of the handle of the instru- 
ment is made. (This handle, it may be noted, is 
placed at right angles to the blades, in the same 
manner as with all my instruments, to enable the 
surgeon to see what he is doing.) A twisting 
motion while the forceps are withdrawn will bring 
out the polypus. Further treatment is afterwards 
needed, to destroy the root of the polypus, and to 
prevent its reproduction; for as soon as one of 
these troublesome growths is removed, it will begin 
to sprout again, thus rendering their complete 
extirpation a matter of time and perseverance. I 
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generally attain this object by caustic applied in 
the limited manner above described for the removal 
of granulations. If the base of the polypus has 
been large, I insert into it the blunt point of a 
probe, previously dipped in a solution of chloride of 
antimony, zinc, or iron, immediately afterwards 
syringing away the dSbris of the destroyed morbid 
tissue. To hasten the conclusion of a case, I repeat 
this procedure two or three times at a sitting. In 
this way pain is prevented, or reduced to a mini- 
mum. As in the treatment of granulations, nitrate 
of silver is an excellent application in the later 
stages. Undiluted liquor plumbi may be substi- 
tuted for the caustics, when but little of the polypus 
remains. 

Constitutional treatment. — If we have reason to 
believe, from the appearance of the patient, and 
from the history of the case, that a generally 
deranged state of health contributes to keep up the 
local disease, we should by every means endeavour 
to improve the tone of the system, by tonics, sea- 
bathing, change of climate, &c. But here, as in 
other forms of aural disease, the constitutional 
treatment must be reckoned as subsidiary to the 
local. If our cold winter climate and north-east 
winds excite an aural discharge, in patients pre- 
disposed to otorrhoea, a residence during winter in 
a warmer country is clearly advisable, when it can 
be accomplished; but local remedies, such as are 
suggested above and in the section to follow, will. 
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in persons otherwise healthy, be quite sufficient to 
eflPeet a cure of this most disagreeable and offensive 
result of purulent aural catarrh. 



*^0n a new mode op treating Deafness when 

ATTENDED BT PARTIAL OR ENTIRE LOSS OF THE 
MeMBRANA TyMPANI, associated OR NOT WITH 
DISCHARGE FROM THE Ear/^ 

Such was the title of a paper published by the 
late Dr. Yearsley in the Lancet, July 1st, 1848, and 
in subsequent numbers. But let the author* of 
this discovery relate the incident which led to the 
adoption of what he termed the ^^ artificial tym- 
panum/^t He prefaces the subject by saying: 
" Up to the present time no successful mode of 
treating perforations of the membrane of the drum, 
or the relief of the accompanying deafness has been 
discovered by the profession at large. The only 
means resorted to has been the removal of pus, or 
mucus, from the tympanal cavity by syringing, or 
rendering it free by passing air through the perfo- 
ration, by way of the Eustachian tube. Either of 
these proceedings will produce a temporary improve- 
ment of the hearing in cases where the tympanum 



* Yearsley **0n Deafness," page 219. 
t The membrana tympani is in ordinary phraseology called 
(erroneously, however) the drum or tympanum, but this expression 
is anatomically wrong, the membrana tympani being the drjunhead 
and the tympanum the drvm. (See page 25.) 
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suffers from obstruction, but in many others, when 
such a state does not obtain, they are of little, if 
of any service. I have, however, the extreme gra- 
tification of promulgating a mode of relief for 
deafness attended by loss of the membrana tympani, 
which will cause great surprise among the readers 
of the Lancet, not less from its extreme simplicity 
than from the extraordinary success which generally 
attends its employment. In 1841 a gentleman 
came from New York to consult me under the fol- 
lowing circumstances : He had been deaf from an 
early age, and on examination I found great disor- 
ganization of the drum of each ear. On my re- 
marking this to him, he replied, * How is it, then, 
that by the most simple means I can produce in the 
left ear a degree of hearing quite sufficient for all 
ordinary purposes ; in fact, so satisfied am I with 
the improved hearing which I can myself produce, 
that I only desire your assistance on behalf of the 
other ear.^ Struck by this remark, I again made a 
careful examination of each ear, and observing their 
respective conditions, I begged him to show me 
what he did to that ear, which I should have un- 
hesitatingly pronounced beyond the reach of reme- 
dial art. I was at once initiated into the mystery, 
which consisted of the insertion of a spill of paper, 
previously moistened at its extremity with saliva, 
which he introduced to the bottom of the passage, 
the effect of which, he said, was ^ to open the ear 
. to a great increase of hearing.' This improvement 
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would sometimes continue an hour, a day, or even 
a week, without requiring a repetition of the mani- 
pulation/' Dr. Yearsley then proceeds to relate a 
case, not only because it was the first which he re- 
lieved by his novel plan (by another form of arti- 
ficial tympanum), " but because he was in a position 
to show the permanency of the remedy /' for the 
young lady who was thus successfully treated had 
been for nearly five years " restored to society, from 
which, by reason of her severe deafness, she had 
been almost entirely excluded/' She herself writes, 
" When the aid (the artificial tympanum) is re- 
moved I scarcely hear at all/' 

This new remedy consisted of a small pellet of 
moistened cotton-wool, gently inserted, and applied 
at the bottom of the external auditory passage, so 
as to come in contact with the portion of mem- 
brana tympani which still remained. ^^ The result 
was astoundingly successful. On the evening of the 
day this lady joined the family dinner party, and 
heard the conversation going on around her with a 
facility that appeared to all present quite mira- 
culous." 

About the year 1853 Mr. Toynbee contrived 
another kind of '^ artificial membrana tympani,'' 
consisting of a thin disc of vulcanized india-rubber, 
with a stem of fine silver wire. He explained the 
improvement in hearing which was sometimes 
attained by its use, on the assumption that the 
tympanum must necessarily be a closed cavity. 
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The appliance invented — or, it would scarcely be 
unfair to say plagiarized — by Mr. Toynbee, obtained 
some celebrity, and was appreciated, chiefly by 
Continental aurists, for a time, more highly (as I 
think) than its merits deserved. Meanwhile, for 
some years, controversy ran high between the two 
eminent men who thus each claimed to have origi- 
nated the same truly wonderful and valuable dis- 
covery j and the war of words was long carried on 
with an unseemly bitterness, which was much to be 
regretted, on both sides. I could not give even a 
very concise account of the treatment I so highly 
esteem without some reference being necessary to 
the history of its introduction ; but to enter into 
any detail of angry discussions long past would be 
from this place both unbecoming and distasteful. 
I willingly go on to consider the application of the 
artificial membrana tympani. 

Mr. Toynbee^s idea appears to have been that 
the tympanum being in its normal state a chamber 
closed externally, any mechanical substitute for the 
absence or defect of the natural outer wall (the 
membrana tympani), must necessarily be only useful 
in so far as the cavity could be reclosed by its means. 
I had thought that this assumption was scarcely now 
adopted by any aural surgeon or physiologist ; and 
it was therefore with some astonishment that I read, 
in an article on ear disease printed in the latest 
edition (this year, 1870), of a work of high repute, a 
quotation firom Toynbee, giving minute directions 

B B 
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for fitting the india-rubber membrane accurately 
to the meatus^ &c. Sec. The author of the article 
in question gives directions similar in substance^ 
showing that he shares in Toynbee^s impression^ 
that " closure of the tympanum is the object always 
to be aimed at/' Yet, in practice, the same writer 
would seem to have found that better hearing can 
be attained by letting in a littie air, for in the next 
sentence he says, ^'I have, however, sometimes 
found that a portion of the membrane cut to the 
shape of the aperture, but a little larger in size, 
applied directly to the ruptured spot, has answered 
better than when the whole membrane has been 
covered/' Now, as it would be obviously impossible 
to maintain a portion of the little vulcanized india- 
rubber disc accurately pressed against the hole in 
the membrane, the true explanation appears to me, 
that in such a case sonorous vibrations were able 
to pass beside the appliance, and so to reach the 
labyrinth, while the remaining portion of the mem- 
brana tympani and the ossicles were supported. 

My own opinions as to the mode in which 
Yearsley's simple and eflPectual contrivance acts in 
producing amendment in hearing, when the natural 
membrane is perforated or lost, have been repeatedly 
indicated in former pages of these lectures. Sound 
scientific principles and long practical experience, 
both point distinctly to one conclusion. The benefit 
is derived from support being given to the ossicula, 
by which they are enabled to exercise that due 
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pressure at the fenestra ovalis, whicli keeps the 
membrane of the fenestra rotunda in a condition 
susceptible of vibrations, and capable of transmitting 
them to the nerve-expansion in the labyrinth. 

Mode of applying the artificial membrana tympani, 

A small piece of cotton-wool moistened with any 
suitable fluid is first lightly compressed into a little 
wad or oblong pellet, generally about half an inch 
long, and then introduced into the meatus with a 
pair of sm^ forceps. Next, it is gently pushed 
down to the bottom of the passage, so as to press 
upon the remaining portion of the membrana tym- 
pani. With a blunt-pointed probe, or the bar of 
steel at the other end of the forceps which are made 
specially for this purpose, the wool can be carried 
to any particular spot on which its touch produces 
the improvement in hearing. When the surgeon 
adjusts it, he may use the speculum, and ascertain 
the precise segment of the membrane, where the 
pressure of the artificial support appears to be the 
most useful. After instruction, lasting from a few 
days to some weeks, as may be required, the patient 
will generally be able to apply it for himself; and 
it is quite astonishing with what adroitness an in- 
telligent and painstaking patient will sometimes hit 
the exact spot on which to place the cotton-wool, 
after he has a few times had it adjusted by the 
surgeon. Care must be taken that the artificial 

B B 2 
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membrane does not entirely cover the opening into 
the tympanum, because if it does^ the sonorous un- 
dulations will not pass beside it on their way to the 
drum and the labyrinth^ but into it^ and there 
become quenched. 

Any other known form of artificial membrana 
tympani will, according to my experience, not only 
cause irritation, and increase the purulent dis- 
charge, but will be intolerably painful even if worn 
only for an hour or two. I have tried spiral coils 
of elastic materials, horse-hair, silk-worm gut, the 
finest possible silver wire, &c., as substitutes, but all 
are too harsh and irritating to the delicate struc- 
tures against which they are placed, and I have 
always been compelled to return to the employment 
of Yearsley's contrivance. Beindes the direct me- 
chanical action of this remedy, which produces such 
satisfactory results on dea&ess, the plug of wool 
will, by being saturated with an astringent and by 
its uniform gentle pressure upon the suppurating 
structures, frequently cure the otorrhoea. With 
this object, a solution of sulphate of zinc (gr, iij — 
V ad 5J) substituted for water in moistening the 
wool, may sometimes be used with great advantage. 

Occasionally, the defective membrana tympani 
and the whole contents of the drum will become 
so permanently benefited by the application of the 
cotton-wool in this way, that its continued use 
becomes unnecessary. The purulent discharge 
having been cured, the mucous membranes whence 
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it originated restored to their healthy condition, and 
the ossicular connexions, previously relaxed, having 
become braced up, the conducting portions of the 
middle ear may resume their proper functions. The 
artificial membrane may now be dispensed with, for 
a merely existing perforation (the tympanum being 
otherwise healthy) will cause only slight impairment 
of hearing. 

In the cases .where there is no perforation of the 
membrana tympani, but a separation has occurred 
between any two of the ossicula (generally the incus 
and stapes), as instantaneous and surprising an effect 
upon the hearing will ensue from the pressure of a 
bit of wool upon the membrana tympani, as is 
produced by the same artificial membrane in per- 
foratioAS. Case No. 2, which was seen by some of 
you at this hospital, is recorded as an illustration of 
the happy results which followed the application of 
the moistened wool in both ears, although their 
respective condition diflTered — the one membrana 
tympani being largely perforated, but the other 
entire; the disease having been induced by scarla- 
tina. Lastly, when the drum-head is altogether 
gone, and even one or two ossicles are also absent, 
if only the stapes remain, and the membrana fenestrse 
rotundse be free from thickening, the hearing may, 
as we have witnessed, be completely restored by this 
most simple and valuable invention of Dr. Yearsley ; 
— a discovery (as was remarked to me lately by an 
eminent colleague) ranking with, or perhaps sur- 
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passings Von Graefe's operation of Iridectomy for 
the cure of glaucoma in the eye^ the disease which^ 
until 1857^ had remained an opprobrium of ophthal- 
mic medicine. 

CASES. 

Cask 1. — Membrana Tympani in both Ears nearly 
destroyed by Scarlet Fever more than twenty-five 
years previously. Hearing restored, and otorrhcea 
cured, by the artificial membrane. 

Miss H, W., twenty-nine years of age, consulted 
me in July last. Has been deaf ever since she had 
scarlet fever in infancy. Hears better at some times 
than others, which seemingly accounts for her 
speech being comparatively little interfered with. 
She mentioned the names of five aural surgeons 
whom she had consulted, but neither of whom had 
made use of any appliance to remedy the deafness. 
She now requires to be spoken to in a loud voice at 
the distance of a yard. My watch is heard only 
when in firm contact with the auricle. There is a 
most profuse and offensive creamy muco-purulent 
discharge from both ears. The Eustachian tubes 
are pervious, and a full stream of air can be driven 
through the tympanum by the Valsalva experiment, 
and rushes bubbling amoug the secretion out of the 
meatus. General health not good. After careful 
syringing (which produced giddiness) I inspected the 
ears, and found that the right membrana tympani 
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had been so nearly destroyed, that only its rim re- 
mained ; the ossicles were displaced. On the left 
side, the only vestige left of the membrana tympani 
was a small portion on the upper wall of the audi- 
tory canal. Malleus and incus lost. Interior of 
the tympanic cavity granular, red, and thick. 

Treatment, — As soon as Yearsley's artificial mem- 
brana tympani was applied in each ear, the patient 
heard the striking of the metronome-b:U distinctly 
several feet oflf, and my watch at twelve feet. She 
was desired to procure some of the cotton-wool arti- 
ficial membranes with thread attached. On subse- 
queut occasions I inserted these, saturated with zinc 
lotion. She was able to remove them every night 
and re-introduce them in the morning. At each 
visit to me she was instructed how to use the bit of 
cotton-wool, and she soon learned to adjust it pro- 
perly. At her second attendance the hearing dis- 
tance had increased to eighteen feet on the right and 
fifteen feet on the left side. At the third to twenty- 
five feet, or the length of the room ; and this degree 
of hearing she retained two months afterwards, 
when I last had an opportunity of examining her 
ears. The otorrhoea had entirely ceased. Three 
medical Mends and several patients have seen this 
highly satisfactory case. 
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Case 2. — Deafness for five years from scarlet fever. 
Perforation of the right membrana tympani ; the 
left entire, but ossicles probably disconnected by 
the former purulent inflammation. Hearing 
greatly improved on both sides, by the artificial 
membrane, 

R. H., twenty-one years of age^came fromPadstow, 
Cornwall, to attend as an out-patient at St. Mary's 
Hospital^ in December, 1869, Became deaf five years 
ago, when she had scarlatina. Otorrhoea from right 
ear ever since; has never been aware of any discharge 
from the left. Watch only heard in contact with 
either auricle. Right Eustachian tube pervious, left, 
impervious to the Valsalva experiment, but was ren- 
dered patent by the Politzer bag. Right membrana 
tympani perforated in the centre, through which 
issued a shreddy mucous secretion. The usual " per- 
foration-murmur '' was produced on inflation. Left 
membrane was observed to be whole, but flattened 
and opaque ; tubercle of malleus prominent. The 
handle, owing to interstitial deposition, could not be 
seen. As soon as a piece of moistened cotton-wool 
was introduced and properly adjusted on the right 
side, .the hearing rose to three feet. On the left side 
no improvement resulted from any treatment adopted, 
until it occurred to me, after several attendances, to 
press a small bit of cotton-wool firmly down upon 
the membrana tympani, when a surprising increase 
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of hearing-power was given — the ticks of the watch 
being distinguished at a distance of four feet^ and 
conversation heard easily at any part of the room. I 
was led to try the effect of artificial support^ by a 
circumstance the patient related^ that on one occasion 
when the left ear had been filled with water, consi* 
derable improvement in hearing continued as long as 
the fluid was retained there. I thence inferred that 
pressure upon the membrane was required to support 
the ossicles, which had probably been disconnected 
during the bygone catarrhal process, but without ero- 
sion of the membrana tympani having taken place. 
Subsequent trials of the cotton-wool plug never 
failed to effect the same amount of improvement in 
the hearing, and this patient returned home after a 
month's attendance, " quite a different person /' 
and hearing on both sides sufficiently well for all 
necessary purposes, whenever she had in the 
morning adjusted the artificial supports. 

Instances more or less resembling the foregoing, 
might easily be cited in almost any number j but 
these, with the references to some others which 
have been made incidentally in previous lectures, 
must suffice, I am, for many reasons, very averse 
to the needless multiplication of cases; and I 'con- 
sider that the desired object of impressing the 
listener's or reader's mind is best attained by 
choosing carefully only a few typical ones as illus- 
trations — which can be thoroughly examined and 
made your own without burdening the memory. 
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Conclusion. 

I ought^ perhaps^ to apologize for the length to 
which these lectures have extended; but I can only 
say I have endeavoured to condense them as much 
as was possible^ consistently with an approach to a 
fair treatment of the subject. If I could venture 
to hope they would be read with any spark of 
the intense interest and delight which I have felt 
in drawing them up^ I should feel confident that 
their author's tediousaess would be forgiven. 
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Yearsley, Dr., on " Artificial Membrana Tympani,** 366 



THE END. 
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